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(54) FUEL CELL SYSTEM 



(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size and weight and 
shorten a starting time. 

SOLUTION: This fuel cell system has a fuel cell stack 1 for 
triggering electrochemical reaction of fuel with air to generate 
power, a fuel supply system 2 for supplying the fuel to the fuel 
cell stack 1, and an air-supply system 3 for supplying the air to 
the fuel cell stack 1. The fuel supply system 2 comprises a 
temperature increasing device 24 for heating the fuel to increase 
the temperature of the fuel cell stack 1 to a generating 
temperature, and the air supply system 3 comprises a 
temperature increasing device 24. 
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[0 0 131 COl»*«4tCfE«©%l«fcJ:n«, 

[0014] m^m 5 \zmm.<D^mu, mm^umm 
it. mm^i^mmizmm^n. mm?Em.m^^(^^m.^ 
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mBSiVitz:t'S:^^fr^m^m4izmm(Dmi^mm'^ 30 

[0 0 15] z.<Dm^m5\zmm(Dm^iz^rnt. #s 
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m(y^^^^mm-r^iith\z. ttimmi^m^^o:>mn^ 40 
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*«6©V»Tn)5^1«{C|SmoEm?fi->X5^A, J T 

[0 0 19] :i(Dm^-m7\zmwi<D^m\zjinit. mm 
mm'&mmx^^ox, mm\i-i^\z^omm-t^:fs^ 

\zit-<Xf^mtliJ:\,i. 

[0 0 2 0] m^m 8 izmmoi^mit. mmmmsim 

set ^i^mt-r^m^m 3 ^ft\tm^m 7 tciaaroj^ 

[0 0 2 1] j:®fi*«8Jci2«©fEeg(cj:n«. mm 

Mt. mmmm^RP^i^m^xm^mzmm'r^f^i^x 

[0 0 2 2] fit 9 \zmm(D^m\t. mmmmsim 
mmmt, ii!m.mnm.m±)i:?^i'yi'izmii^-t^mmt: 

[0 0 2 3] ::(^«*«9lcfB«05!IBtCJ:n«, MSfife 

Mj«ffl^f^tt. mnmm-t.jv7.^yi^\zmt^r?>mm^ 
[0 0 2 4] m^m 1 0 iciE«co5!Bj«. rttriB#ia^ 

*#IS<i:-r^«*« 1 2 *^ctt«*«4 

ie«©«s**«?fi->:^-5^A. Jl Ta&-5. 
[0 0 2 5] 1 0 tC|H«0%BJJc j;n«, # 

[0 0 2 6] 

y'A(omm<Di&m'S:Winmm\z&rj\^^xm.m-r^. 
[0 0 2 71 E 1 «^ 1 <Dmm<omm<Dmnmi&'>:^7- 

[0 0 2 8] i:©*J£0»^0^i^«?fi->X-5^AH, m 

mt^^iKon.fs.it^R^'&ff-oxftn.-r^mnm.m^ 

)V7.^yi7iii. mnn.m^DVT.i' y 9 1 xz'im^m^ 

[0 0 2 9] mVt%m^)V7.9 y ^ 1 tt> jSJS^ffil 0 h 

^mm \ 1 iWb. ^!^eii 0 {c^m^Wi^^n. 
S:ff^Ti£«bT^e.n-5«:'3«, «:^SitbgR 1 2 

[0 0 3 0] C10«Sm?a-feJl'X5'-yi7 lTOSiJ:«, 
CH,OH + H,0— 6H* +6 e-+CO, 
"SMM 6H' + 3/20, + 6 e — 3H,0 

CH,OH+3/20. — 2H,0 + CO,Tft2>. 
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[0 0 3 1] ^)^«i^?s2t«. mm:'>^2o, mi 

>y 2 3 , #SSB 2 4 . ;t;i/:/v i ~/t;i/:/v 6 

*iK=@$nTtiS. j^ipf^'>i'2 ot^^'y-;i/zKg^ 

§82 2©m<DMKP ic, ^i«!ii^3i?>y2 1 

V 2 *«iHesn, jjt ^ / 2 2 t«!;^s^^^l^l-^r 

;i'X:J'-;/i7l®^*s^@XPl 0 at©Pfl©iilKP2 a 
Jw. ^2m^£^#>y2 3 <tA'Jl/:/V4diE«$tl. jSSlpf 
«?fe-fe;PX^<;/i'i©«SiPfSaiPl Obt;*^'/— JPtK 10 
S^S2 2 tOlfflOi^P 2 btr. A;l/:rv 6 
a 2 4*iSHfisnTViS. A*;P:/V4 0±8fEffl!ltA*;i':/ 

V6<DT8iEWiAW AXSg&P 2 c TiSiesnTVi*. 

[0 0 3 2] COigB&P2 ai:igKP2btyN*-fAXig 
KP2 ct-cmiPMiS!!iSB&P2 7l««|j«SnTViS. C© 
/'C^ /tXiSK P 2 c /VVyv 3 Rt^AJl'>^V 5 

[0 0 3 3] ^5'y-;i'*Jg^S2 2JCttv *3i?>y2 
5©ffi«i1?zK*iiSKP4*^M^T«i!i&$n<5. pi^'/- 
;i'7K?g^S2 2T«. ^5'/-;^^!p^i:*:i:S:^i^L.T 20 
^^^/-yp^lcSr^T. >t^'/-;i'7lcJgfl£©Mm«^2M 

1 ofc#feii^;^n-5. 

[0 0 3 4] ;<5'y— ;P*g-&S2 2tt?&a]7T>2 6 

T?&»^n-i.. ^^'y-ji^7Kig^8i2 2®?&a]«. «s^f 

Tfcit^ ^tz. ^^y-;i/7KS^S2 2lc«. 
aj«P Sj&igEi^^n. Cl©:*:^#mifP 5{c«. 

/ -JV-^m-t^ 2 2 «S-fe >1t S 1 > 30 

■9-S 2 75tKtt^nTViS. 
[0 0 3 5] roi^lC, BS!Pf«ii^JS2lCtt. ^ipf=^^ 

umM^^}\^7.^' V i7 1 {cjis^-fr-sMSJpfiiSiiiKP 2 * 
fii;i6.n, cio«s)|s|.«SiisKP 2 «!s^s^$Jnf?ftbT 

B2 4&(iA5.tXTVi-5. CCD#ta^g2 4«, *!S^ 
Jitffl*?S*4t^M<i:£^AL, CH, OH+ 3/2 0,^2 

H, o + c o, osfsicct 0 isi«%^-rs«s«!ttii^e 2 

4 OSr^LTI/iSo 

[0 0 3 6] ^SIMi«gM2 4 0 \t. ®E{tM«ETPfi)t$ 40 

n-5^jS!EMi«2 4 mmm2Ai\z\-t. mi 
im-»>-f2 i(K>mm\ti^r)im'p&^st-vx^if^- 
)vm.mmti^^n^iimz. ^i^m^>:/2 4 4©® 
m-r^^m^m^-^n, mmm2Ai-r;m^^n^. ^ 
mmmm.m.2 4 0 (cts, j^gfeM<t2 4 1 ^jn^* 
■rsasaastiKipsifit-iS' 242 *tfli^sn. cwassiffl! 
fiisni^t-5'2 4 2H/N--;/7"'j 2 4 3-rK«)$ns. m 
«feMi3SSB2 4 0 \z\t. ias-t>-y-s 3 7&^iHe^ns. 
[0 0 3 7] ^i«SiPtJi^>:/2 mipfa?a-ir;P7.:^ 
y i7 1 oesjRF, AyPT/v 1 *H€r#S^e 2 4fflUc:, so 



j^H2 002-373684 
6 

[0 0 3 8] ^efeMa€:Jra^T^i8SfilttiSJD^t-3'2 
4 2$fii^«.:it-C, ^j^lSE2 4 i^SJtxia 

«ii^s^«?lil•fe JUT. 5' 1 {c^i^r -sssi^s-ffi c: t 

to 0 3 9] «!s^s^*«Sip^a^lfe•fe;^x^'•;/ i \zvk 
^■^^^w^mm^'p 2 »v #MiSfi2 A(r>mm&Sk 
2 4 1 t«ssfiisnTVis;tJ&, i^j^^^^'z-jp^ipf 

2 4*^!!^i^^«l«l•fe;^x^'yi^ i tj*«s-e-T, asm* 

[0 0 4 0] ccDi^ic. mf^^iSig^&p^c<i;lfc#^a 
SB2 4^cJ;o«^^^s^*Jl^s^UTj«^m?fi-bJ^T.^S'•;/^7 1 

[0 0 4 1] Sfc, jKSjglMj«ffi^:^i:^»<t$SAbT 

f^*%^-r^^fiiMi«sfi 2 4 o©faix-mip^tims^p 
2<D>^v,^imct^z.iL-ii. #iatg:^j*^S5<. eiii^^i 

[0 0 4 2] ^^«$&?S3{C«, :7^;i/^3 0. ^2^ 

M7}?>y3i. ^TK^J-ffiiss 2 75^«i^6.nT>^^. -y-i 

;l/^3 0. ^2S^7ff>:/3 lttS8&P 1 OJCIHB^ 
n. m2^^Jj?>7'3 l©ffi®lCJ:0>'>CJU^'3 Od^e. 

5fOxn?.ns^^tt, iBE^p 1 0 :£^bT^ipf«ffi-fe 

>»l'X:J'<yi7 1 ©^^glAP 1 1 a*>e.#ti!^^n-5o ^.!^ 
«?lfe-feJl'7.iS'-;/i7 1 CD^mffiWP 1 1 bd^e)S^I±lSn^ 
7lc^^$#tr^^tt, SS&P 1 1 &^UT^*^lil^3 2 

n, ■^mi.-xmMmm^ i 2*^f>;>c«jcsmsn^. 
©;*:^»ttiff p 1 2 tdfi, ^ iS' y - jwmas 3 3 

JP:rV8*tE«$nTViS. ^*^J-Blig3 2»C»@Stl 
^KjJ^>y2 5 0K»TiSKP4S:frbT>td'y 

[0 0 4 3] ^IC. Z.(DmPtnM=i^7.v^h.(r>lfm\Z-D\i^ 

[0 0 4 4] c:w*^!p|-«?&->XxAoei!)tt, #S^B 

2 4CD^^JKJ!jPl^t-;? 2 4 2 SrONtcLT. MS-fe 
>-y-S 3T'SSS^SL:^die., ff5£®MKH 1 ^TM 

y2i(cj:o^iS'y -;i/«5!^Sr<^s^«SB 2 4 o 
11^-t^t.nmz. K\ii:s\z>si,Wi&^^mi'&9J^yy2 

4 4T#ti^r-5. 

[0 0 4 5] l6YtSJS*iec:oT«S«EMfil2 4 1 ©fetlSE 
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[0 04 6] / rJ' y -)VimfS.<DmM^U^± >-t)- S 2 
[0 0 4 7] A*Jl/:/V3SrlHi:TA*;i/yV4 5:H 

;u:/v 8 ?£fflttT^ 2 ^st* 3 He J; 0 ^^*ttSJp^ 

[0 04 8] / rS' y --/l'7K^M©mi|Sf*^B'f5t®iaaiH 4 
JcMbfce., ^l«!S«Sf*>y2 1, ^lSS^7j«>y2 4 

5git^igS-fe>-thS ITHau, A* 

iSSiPf$:;*^'/-JI'*Ji^S2 2fc#l;i^-rs. iS«*iiiSVi 

[0 0 4 9] igS-l:>-9-S Itt. ;<:J'/-;l/7lc^*StS 20 

[0 0 5 0] ^!|s|-«?di-fe;i'X^'<yi^ 1CD%«!CJ;D, 
[0 0 5 1] MSl^m->;^xAOf?it«. ^2«S^5}?> 

:^2 3*«t±u, g«-ept^'y-;i'*J§?iS*^4'/-;i' 30 

7jc}l^S2 2ST'Mt-. ^2^*4i!?>:/2 3*jSSte$-B- 
VSSrfflUl.. ^l«SM#>y2 lS:f?ihL, A-;l/:/V 

2*EBt:s. -:ti^H^. nju:r4, n^UT/e. aji/:/ 
[0 0 5 2] m2\m2 (n>mm<^i^m(r>imnM'^7.'r 
[0 0 5 3] zL<r>mm(omm<Dimfm'^:^^i^\t. m 

fjs-r^. ^(Dmm(Dmm-Q\t. sM#tii^^3©igi&p i 40 

0tcSSgB2 4diM;^€.n. :iCD#SgB2 4tcJ:0 

^^^im\^xmmmM^)V7.if v 5^ 1 o^^a 1 1 tc 
a;1':/3, n;i/:/5BLi^MK-fe>-y-S2«®: 

[0 0 5 4] dc^iofC. ^^«i^?^3{C#SSfi2 4 
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[0 0 5 5] si«sn#>:^2 itt, *»ipni?a-trjvx^ 
[0 0 5 6] j-)\^'im^^mM.2A(Dmmm. 

[0 0 5 7] dOllSSWJ^SiTtt, 4*SiJ^1««<£jiJ0-r 

[00 58] 0 3 3 (iymm.<Diim<r>mi^mi.'y7.7- 

[0 0 5 9] ::©^]!ig®jgSI©«S^«?&->X7^Att, a 

HSfS. ;i<7)||iSSOJ^ffiTti. 02O||]5gco?g^fc:SaA 
T, 3 OMi^ P 1 0 6>^m?fi-fe;l'X5' >y 

1 CD^i^ffi 1 0 ^imct^mk-p 1 3 <&i9:lt. JOf^^ 

b, SiJfc?^figbTt)J;Vi. cKDHigoj^ffiTtt, a;i.:/ 

3, tvvyh-BLTm.Wz.y^s2\-m.\^n.<-x%ii\>^. 
[0 0 6 0] ^<D*igo?^«iTtt. 4$g'J;4ffitSi*iiSn-r 

T^AT*^. 0 2®||]5g<DJ^^J;Ot)$6.lr5S 

[0 0 6 1] 04«^4OOSIig©J^^O*!SliS|-«?&->X'r 

[0 0 6 2] CO^;te®J^^S(^BSipf«?&->X5^A«. 0 
2 ©HSgCDJ^ffi <»: 1^ b«Sit Hl^ bXiJiig Sr« 

otc:#iai?g2 475<fliA&nTViS;5t, ;i®#jaiiia2 

4«, JSSiPf^ilSJSffiJcBHfi^n, ^J^«i!^?S2lcfiHB^ 
S2 2i#SSB2 4 t*-*^fC«fiSiL. ^m«i^lS3 

AJl/:/5RZ/SS-fe>-y-S 2«Stt:!5:<Tt)J:V». 

[0 0 6 3] C:®J;^>{C, ;*^'y-;i/7KS^^2 2 t# 
M^fi2 4 i:S-*|i:tC«lfi)tL, 3 ©^^**P 
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10 0 6 4] mimn^>y2 nt, is&nmm-tjvx^' 
ix, imnm-t)]^7.d^ y ^ i <j>mmk\z.n.^mMm.mz 

•feJl/X^' y 1 ©^Mffi 1 1 *T»ALT2gSlfii 1 1 O 

-;l/7lcji^|g 2 2 t#SS?fi 2 4 tt-«:<tSnTV»S 

[0 0 6 5] CKDHJgOJ^SlTtt. #aSB2 4®llft55S 

^^'/-Jl/7kJi^gg2 2SSI^?^^-r«;itdtW|gT* 20 
[0 0 6 6] )!f^\Z. Bl 2 4 0|IS6©J^Siom^m 

[0 0 6 7] ;i©^.m?fi->X5^A(^eiiitt, 
2 4 0MiSIMi»Jnl^h-3'2 4 2SONtcLT. iSS-fe 

[0 0 6 8] :!k\z. n)V':f\. A*;P:/8$Mtt, ^IJSS. 
;pf7ji;>y2 1 ^rJ:o>c:$^y-;^gsip^$^^^i^a2 4 

0{c#fei^TStl^l^fc, KJ«:JCieJSifeS^*m 2^^515 30 

>:/3 1 T'#ti^-r^. *!SglM*K^B2 4 0T-K^tS^^;5« 

e^±©ss$r±^f;5:^i=fc^^c^U^Sip^#>r2 1 1^2 
^M7l?>y 3 1 *iSSgb fiSiPHI«H=;i'X^'u/ 

[0 0 6 9] .y ^7 1 CD^aKAi^^Wia 

SH3*T±#LAc&. /N*;i':/4. A';i<':/6Sg|^, ^ 

[0 0 7 0] mp^n.mL)V7.9 v ^ i osfl^TSi^rigcDia 40 
SH4icabfee.. #ias«2 4'so. ><5'y-J^Mip^ 

[0 0 7 1] ;<^'/-;i/7KJ§:K©jgSSrjS«-t>-9-S 1 

S2 2»C#ti(l&r*. 
[0 0 7 2] jgS-lr>-y-S l«, ^^'/-JP^JctSML 

A— 7D — *Bi5±-rS. 50 
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(ia*H6*ie.H7) jitrttcimifT^. 
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7$ffli;s. 
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[0 0 7 6] z.(DmM(omt&(Dmnn.m'>7.y'A\i. * 
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«Sn. tf*g|5IC«S^««l-fe;i/X^' y i7 3 0 2 *<BEB$ 
n. ±gpjc*sm»:3>hn-^3 0 3*«iEB$nTV> 

;i'7.5''yi7 3 0 2, «?S)pf«?fi=i > h 3 0 3 , ^ip^ 

5' >i7 3 0 1 £— O®^!®;^— h 'J >7 3 0 0 JwiRa^r 

[0 0 7 7] h U vJ^OMiPtWffiS^XT^Att. ^ 

ipf3'>i^ 3 0 1, jili^«?l!l*«i:-r;fefc-feMiPf«?lfe-fe;i/X 

^•yi/3 0 2. mmmm=i>ha-y3o 3<DmtLm 

mzmm::L-y h^m^^. mnm.m±)V7.i$' y ^ 3 0 

2j5^^«. ^mic^i^tJT. 5^*i^^L, ^^Sif»cJ;0 

Bi*o-f>-rviWT. «si|s^^'>i^3 0 i<D*Df^i£ 
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-Sfc*. miPf^>^3 0 l;^i«ja^JfCjp^$n;^j:V^<l;-5 
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[0 0 7 9] Hl-fe. ^©«Sipf^'> 
i7 3 0 1 =S:mM9.m±}l'7.i' y 9 3 0 2 ©iapiCfiHSf 
■5<h. mtHZj^r)^^-fysmi^n.m-t)l7.'$>y9 3 0 2\Z 
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[0 0 8 0) «S<SH|«l->X5^AfC«, ««J««13 4 0*« 
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•a-fcD. 7i^^3.X-:S'3 1 7*^UT«S^S^^3 1 6& 

HgBbfco. #^a^g*«fi)^■rs^^s^t-^s'3 i sstib 
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CO 0 8 1] ^mjan>hP-^3 0 3{Ctt. 
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tCtt, j^SiPfS»^S^a53 5 OT&i^Jt&n, LED(CJ;-x> 20 

xmm^>i7 3 0 1 ©mm^as^^ns. 

j!l!S<s^«^fizl > h D-9 3 0 3 j8S«J^«^7P^B$« 

[0 0 8 2] i!m^>i73o mm^yipi&m^- 
T.zo 4T?gi«Snfc«!Sft^'>i7fti|fi^3 0 4 al^tCBB 

0 5<&^rbT;^- hu -yv's 0 Q}zM^^ntzmm.u3 

3 0 0 \Zl&^^mtWfS.n 3 0 8 iajlUTV»-5. 30 

[0 0 8 3] 3 0 6 «*Mjiff :^[B]tS<iJtC{5irM 

L. #^»P3 0 8«*MjifT:^r^iiF#Jtc{4BL, m-mu 

3 0 6*^5.5115 Anfc^ffStt. ^A^i? h 3 0 5 Srr^h 

\^xmu^>9mm.3 o 4 a&siEn, ^ft^^i^ hs o 

sb. mni'>i7i&m^-7.3 0 4=s:. mm-cmmvtzm 
^mmtv, n~^t(Dmmox'$,^mmn3 0 6tm^ 

P3 0 8 z.a:>J:oiz, mi^^>i^i^m 40 

7.^-7.t-t)llRMi7.^-7.^mm3 1 ItCJc-DT^fK 

u. Riii3 1 1 (o±m\zmff:f3mt^<ommmiz^n'e 

[0 0 8 4] ^fc. aS:P^^X^i^^J:0— jKWlCfttifc 

•fr, ^t:>i±xm^a3 0 8^m'ma3 0 Gjzom^&m. 
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[0 0 8 5] COi'StC. mf^if>^3 0 KDmm^:^ 
ig^X7ii*Otl«:«)«^. «!Si^^'>i^3 0 l7l>SO^X 

^1-^»Cjli;Ti5<. $f>tC. US 3 1 
l$]*^^Tffi^$-a-. ^:^Ogf^P3 0 8S-5-njC^t>T 

\i, ^ij\zmm^n^-r<f3:^, 

[0 0 8 6] «Sl^^'>i7^#i^^r-X3 0 4lCfi. 
3 0 9 a&tPF^*t3 0 9 b*®l+TVi«. «S1^^'>i' 
»iW^3 0 4 a^BrStWS 0 9 aTa-5^:tT, «fiM® 

?fi-trJl'X:S'>yi7 3 0 2©j^f^t?lcJ:0, mn^>i7 3 0 

ii}^?pm^\zm^-snf3.\<^^o'r^c,i:ii^x^^o s 

fc. «!S<s^^'>^7:|Stt^3 0 4 a*:i;«S*t3 0 9 bT«5 

:i tT, «s^s^m^a■b;^x^' y 3 o 2 ^*!s<sm«i3 > h 

D-^3 0 3co->3- h^tciO, Jli22*^*PfaibTfc, 
«S^^'>i'3 0 1 {cR«^ViJ;^bTViS. «Sip^ 
^ 3 0 4a li±)V^m^ 310 (lUS 311 

x^mv, imi^>i/ 3 0 1'v^iai^s^feewbTii 

■5. 

[0 0 8 7] mn^'>i7^m^-x3 0 4iz\t. mn^ 

6 2 RtK^ipfPn^fflgg 3 1 2*iBE«^tlTVi^. 
«Si^:5'>i'IRf^«ltax-1'>;/-9^S 6 1«. mm^>i7 3 0 
lOlfD{*tt/5J0*1.b*^Wb. ;i©ftSS:«SiPfaffi 

3>hn— 73 0 sjcins, «s)p^m?a3>^p-7 3 0 

3xit. m.K)m-f^mzji^xmni$'>i' 3 0 ii)-^i^m 

3 0 2IC^^$:«ii^pJtglcL, BiO 
^1.U«^»tCioT^!^#3 1 6®7i7g^zLX-^'3 1 7 
SKf^S-B-, m^3 1 6*«Wi;5. 
[0 0 8 8] tSSi^JlS'J-fe-;' h7.-f -y^^S 6 2«. mm 

^>i73o i(D^^m\zr^W}Vxmnmmu-ty hmm 
^mnm.m^>ha-^3 0 3izm.K). mnmm=i>h 

D - 7 3 0 3 ® ;jt ^ 'J 3 4 2 ® aS)PtJS« ^£ U ir 

[0 0 8 9] Sfc, Mi|S^an^a^3 l 2 
e.. 7K*:yx-t>-y— ) «S*4^'>i'3 0 1 J:DTSS 

?fen>hP— ^3 0 3fC)iiO> ^!pF«flfeP>hP-7 3 

[0 0 9 0] sfc, mn^>'^^m^3o 4iz\t. mm 
3^>i7®#H3ea53 1 sA^fftttsn, ^m-^mttmn^ 
>i7 3 0 1 ^£a^-r^. ^®^^:j'>i7^f*H^gP3 1 

3{C«, ^i^l?iaP3 1 4;Ot^tt?.nT*3 0. dOi^JPF 

5taiP3 1 4*^e,5lot±l$n-5^^!|s^^i. ^ipf«ji&E'if3 

1 8 *:rt'bT«!Sm»-t;UX^' <y 3 0 2 t««&$n 

[0 0 9 1] ^i^^i^ffies 1 8lCtt. mMi^3 1 6*t 
^tte.n, c:®^i|s^#3 1 6«7'i7 5^iX-^' 3 1 7J:: 

iOHffl-rs. 7'i^5^j.x-i^3 1 7«. Ms^s^«?i&p> 
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3 0 2 izmi^-r^mn^mm 

-r*. *!i!iP^^3 1 6<7)MIB$, *!SiS«?l!l=i>hD-7 3 
0 3t. T^^^x.-i' 3 1 7\Z^K)'^m{tV. lE^tj: 

Si:*8:PI-^>i^3 0 1 SBiOnb. 'bU<tt<S5&d>®St 
Rl^. fiefflS3£i1.©tt}HT«. «Sf^^3 1 6*iBi;«. 

[0 0 9 2] esm?tfe-b;l/;:^ 5^ ^7 3 0 2 ©SltN-tt^I^ 
±$-&-5fcJ6, ^iPt3'>i7 3 0 1 <l:^!SJp^«?l&■feJ^X:5'y 

3 0 2 ©MtC, j^S^SHc-:? 3 1 5 SIftJt, «S^P^€«^3 10 
>ha— 73 0 3©®t83ICJ:0. Tir^iX— 3 1 7 
$r:JM.T'iJSI^t'H«S*4t-^3 1 
ll# »C assist b-^' 3 1 5$OFF-rs. 

[0 0 9 3] aSi^t-5'3 1 5tt. S**fiJffl-r5t>0 

3 4 0. mmn.m-t)\^:^if'y ^ 3 o 2 

fl&irJl/T.^-yi' 3 0 2CD5E«tttgii«tiJPb. ffi«)«?i&3 

4 oc^feitT-sttfetc. s&^c*R^s^t— 3^3 1 stcft 

2©%«tttgstiJ!jpT#^. ^©-:^-e. M^s^«?fi-fe;^ 20 
XiS' i7 3 0 2 oja«*i+ij-ji#-rn«, Mi^t-^' 3 
0 2 T, jpfia-ii-r t 'hmnw.m-tjvx^-y 3 0 2 i^-e 

3 0 3(C.J:Dj^S-t— ^ 3 1 5SrOFFT-S. 

[0 0 9 4] mnmm'>7.7-Aiz\t. ^mmn:^ipjMm 

\Zl!^mmmXn3 l 9 a7&t-kJH&«^^3 1 0 ICjIjILT 

latte-n. * feWiSff :^iiri^fi(iic?&aj®#^p 3 1 9 

b/&t-fe;i'*&«fi^3 1 OtC]ljiLTKlt?.nTVi^» ±J\^ 
^m^3 1 OrttCtt. ±)V7^my7>3 2 Od^iHB^ 

n. jio-fej!/j^a7r:^3 2 ott«sip^€?&3>^D— 9 30 

3 0 striOKifi^tis. ::cD-ir;i/}^Si:7r >3 2 CCD 

Ki(){cj;o?&aija*AP3 1 9 ai^ii^mm^mMmiz 
±:}mmA3 1 o^gioAn^n, «smfife-feji/x^'>y 

i7 3 0 2 ?&aiJHtlStP3 1 9 b**&#^S 

[0 0 9 5] -t:;i/^iifl^3 1 ortfcti. ^m.^>y3 2 

lA^BEg^n. ^©sgM#>y3 2 itt^m?a3>h 

0-7 3 0 3JCJ:0iSl!)$n«. J:®3!^7i?>.:r3 2 1 
CDKfttCckD^M*^ SM«il&E«3 2 2S^LT*!Si|s^ 
«?&-tr;i/X5'>yi7 3 0 2 tc«;^$n-5o 40 

[0 0 9 6] mnni}k-t}VX^yi/ 3 0 2 0fl|figi£W* 

icftt^-rst, *!S^s^5'>i7 3 0 i*^e.*v-H (us) 
^<mtii^miiTi>rzis()iz7K'dmi^^ti^. z.<D^^fs. 
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9y^3 0 2 0^1.«Jc:^ftS8SLxT?&^r«, 
[0 0 9 7] M«iP^t^^7K?^«. ^J^tf^i^/-;U^— 

^£«SmS&OMiPtm-feJl^X:S'«yi7 3 0 2 0Ty-H« 

[0 0 9 8] ^^ip^m■^r;^x^'>y^7 3 o 2<r>m.-h\%. « 

;^iS3 3 0. 3 3 llCj;0«;'35iag|5 7 O'^^Oa^ 

«:^|g3 3 0 fcttiSSiESilhO^-f HD 1 3j«^glE 
SnTV>-5. SStC. ««EJpfm?a-tr>»>xa'<;;i'3 0 2tr 

l-P— 7 3 0 SfwjtS. 

[0 0 9 9] Sfc, «S:PI-«?ft:3>hD— 5 3 0 StCtt. 
5 1 -t?;^-f >X'f u/^^SWCON/O F Ftt^, ^1-gP<75 

-:^^i^gpjimgP3 5 l^3=to^*5^^«t»«, mm-^ 

[0 1 0 0] z.<r>^o\z. MSsf^?&n>hP-7 3 0 3 
D — 7 3 0 3©efti:OFF©X<y5^**taTI/iS. 

^n>ii^<b<D^mii'i%\'^mt. ■^nmM^3 4 1 tc^fu 

T> J^i^#3 1 e^KDfc^, «zlS<&OFFtC-r^o 

[0 10 1] ^fc. 5^-5'«-^®««lcJ:D. ^«ilSlel 
K3 4 1*«e»lb, 

/OFFtt^Sr§tt®0, OFF®l^tt, >Smft3 1 6 
!^^»©<£T^jl«lCj;oT^O, 1 2 iro 

i73 0 2 ®5feft*B&Jl:S-a-S/ti6. 12 1© 

[0 10 2] ^fc. «s£:^w-fe>-y-s 1 2*^e>cD-fe;i^« 
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je>. u 3 4 2 triEifrs. 

[0 1 0 31 y c 3 o 2*<^« 

fc^ofci*, -fe^i/j^ai^ r > 3 2 0 ^m9}i^xum.mm 

[0 10 4] ^ft#>y3 2 1 tt. mi4«?lfe-t;UX5'y 10 
[0 10 5] J8S<sHtJl6n>hD-73 0 3tt, ;*-f >X 

-k;utas7&iff^<itMji. mmi$'>i7 3 0 id^sto^i-^n 

fci^, *!Smtl6n>hD-5 3 0 3*ti|!t|itt)L<tt{Bi& 

^mm^izv. oFFm\zmn^3 1 6ttm\:'^j:^\z 20 
bT*jtt«, B^mn >hp-v303 t)mm^m\z 

<Dm\z\t. mm^3 1 e^gKMfcfflu^., 

[0 10 6] ;k\Z. «Sf4«?lfe->X5^ACD^6 0||igOJ^ 

>y v's 0 oi*3tr«, Tgc^c^?SiN^«ffi•fe;^x5'•y^ 3 0 2 

d^Efi^n, tt^*a5tcEi^m3>ND-7 3 0 3*^iB 

e*n. ±mzmni^>i7 3Q itamm-^ti. mn^& 30 

«i^gR 3 5 0 ^mmz U'iT'y h^n^j^-vm 5 tc^r 

[0 10 7] ^(Dmm<Dmm(omnm.fiL'^7.7'A\t, m 
mmi^m(Dm-^. 't<^mm^>{7 301 =^mnmm± 
jvT.iS'yi^ s 0 2<D±mzmm-r^t. m:b\zjiK>mm^ 

^±vf7^>y<D^^f3im^si>i!f^^tf3iK>=ixh. mm. 

^sitT, mm^>^ 3 0 i5&«jns^$nsios:B5jjtT^ 40 

)i*> «S!^5'>i>^i^^r-x3 0 4tcj;0-k;i'^iW^3 

1 oii^i^mm-^tit:.%m<Dim^yi7^fim3 0 4 

Stt, m!iSf5'>i^*&i^'5r-y?.3 0 4C9PiiS{C. »f I^M 3 

0 9 a$:5f0#tt^. J; OiSiawj^^^fci 0 , 
»rf^W3 0 9 a*i5!iAcrs<55*|»jl:T-i)feii?), ^^Jc^ 
«!i*f3 0 9bT. «!iiPF^'>^1*iW^3 0 4 a$a^. 
[0 10 8] $fc, C:OSI]6g©J^^T«. cpumasT 
*-5««)«ai3 4 0. JSS:^«ffiT^5"iiX-hffl«Jia: 
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«?&>'X5"A®jK:p|-«?&-fe;VX^'-vi7 3 0 2. tSi^^'> 
(7K^»l^il) 30 K ^iPF«?tfen>hD-73 0 3 
h 'J ■yv'S 0 OO^StciK^b:!^:.^ h^tTS. 
h 'J <y 3 0 0 <7)-g|5{cmi!)*ilf 'vc^^JtgU, 
hU yv'3 0 0®-a5tC«;»3^^. m^iffi^?£Jt-^, * 
- h U 3 0 0 C9«i!)*M'^©Si D «:*3 

[0 10 9] *fc, ^ipm?a:3>ha-7 3 0 3©Ki6 
SJEffittitimtl!! 3 4 0 * h 'J «y v' 3 0 0 O^iirtJC 

[0 110] Sfc. M)^«?t!i:3>hn-7 3 0 SOffiKi 
3 4 0 «*- h U 3 0 0 0§||F«3*> 

[0 111] m7\xmmnM-^>hu-^(Dumyn- 

[0 112] tl-h')y'J^<Dmnmii&i^7.7-K\zm^ 
en-5«S^«?t&3>hn— 93 0 STTtt. 
- 7 4 0 0 S <D&mm^<D^Witmm L (X5^ >y :/ a 

1) , mmmnti^h^t. mmnMi^7.^i^ti^mh<Diik 

mti^'St-^^'^mt^ (7.5^y^a2) . Xr-yl/allC 
ii. X7"-yya4(C^?fLT^»^tt;<^:'J 3 4 2(ZflF 

^i^wffimm-^d^i^ctiiiit^fiEitL. ±«jigiHi?&3 4 1 

*OFFb UT^yyaS) . ;^7^>y :/a 6 tcSffTf 

[0 113] ff^l^Mrt(Cjim«^*«fe-5<t. 
>'X7^AOiglii«jii*2|9JBfL (7.5^5/ :^a 2) . iElflL 
TViTiVii:, i«ilSIlK3 4 1 SrONL (7.5^5/ :/a 
7) . leiilbTVi-St^-CDi^T.T-yT'a SlCi^ff-r 

[0 114] 7.'ryZfsiB-Q\t. -fe-lUSft^fiJISf b, M 

a[T2>fiSTi(D^f!|^TT-. ^m?i&-b:;i/ja«>ia« 

T2CD«-&fC«. -fe;i'?^a77>3 2 OSrONb 

>y y a 9 ) . tamx 2 >^i^«?&-fe;i/ia*>jaKT i w 

•tr;i'?&^77>3 2 0«rOFFL. ^iPtt- 
5'315*OFFL (X^^-'yT'a 10). U&T 
nn.f^-^)Vl^&<Dm't\z\t. ■fe;i'?^^7r>3 2 OSO 
FFb. mi^\=.—Sf3 1 SSrONL (X^^-y^a 1 
1) . ;^-7-y:/a 1 2T*M3>hD — 54 0 0*^e;!< 

[0 115] 'A\Z. :<-f >X-( v^^m^Pmi^ (X'T^ 
>yyal3) , ;^-f >X-r •y5^SW*«OFF©«-&t4. 

XT^v/^a 2 5'vgpfTbT^^s^s^^3 1 esai;, ^-o 



( 10 ) 
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(X5^yya 1 4) , S^©<i^»C«X5^-v7'a 2 S'v 

epffixTJ«ff#3 1 esffli;. s«-c;4Vi«^tt, 

5) . 

[0 116] 7.'ryf3i 1 5t;mn9>i7 3 0 175^310 
^bttSiO«^l4, X7^5'ya2 5'vg;ffbT*S^s^#3 

•7^y:/a 1 6) » M^U-BL^O^-tM. T.y-yZfa 2 5 
'v^ffLXaSilSl-^S 1 6*Ki;. jgMO!)Jti-&«. isKi^S 10 

nstftu-rs {.TsT-vrfB. 17). 

[0 117] X7^-;;7^a 1 7 

BEOtftai*ffJS:V» (X^yT^al 8) , •fe;U®8iE, -feJP 
(7.7^y:/a 1 9) . 

[0118]X7^y:/al 9 ■C-t;l'€8fE. ■fe;i/€ffiOi!> 
^ < .h t) -:^*^«3ti1'® «^«, X 5^ 3^ a 2 5 'v^ff 

LTMi^#3 1 6<&si;. •fe;u«8S, ■^)\'msi<r>m-nifi 20 
•y^a2 0) . w^mm:mfr>nm\-t. -fejumsiEfit, 

[0 1 1 93 )!fOiz. *s^ag-fes/ hx-r>y^s 62s: 

U-fe-y hb, U-T'-yT'a 2 2) . X5^-y T'a 2 Hc43Vi 
T. *SitsfJS*'J-tr>y hX<5/9^S 6 2 5&«J^$nTVi;/S:V» 
t. -5-©**X5^-y:/a 2 3t:fetiT, j8S:^g|»OWftl 30 

[0 12 0] X7^>y:/a 2 z-x:mPfiim.ms.\,^^^\%. 



7.7-vy& 2 5^^fTLTaslp^^3 i esriBi;, 

S35**2.*&tt, «!i^#3 1 6©Ma:*«'^rs (X5^ 
•vT'a 2 4) . 

[0121] ^bX, h 'J V 3 0 0 

(7.7^'y:/a 2 6) . SSi^^»$«?S;PfS« 
«^a53 5 0 tC|S:fBU;t«»©©L ED©;^{r<i»T« 

55rs (X7^-y7'a2 7) . >sm^m.. -ir;i'ja*, 

77i'S'*M3>hD-7(c2l«b (XT--yya2 40 

8) . -feJI/mffi. -b;i.«Sg, -feJUMKtri-^TEJjlS^ 
S*tf3¥U. S^:l?>r3 2 l^Kftb (X5^-y:^a2 

9) . X^y^a ItC^ff-f-S. 

[0 12 2] *?sm?ifi->X7"A*ffii!)jIIt-r-5« 

®i!l<EMW*affll>'X5^A©:/p «y i'HTi&S. 
[0 12 3] JJSJ^Il?ife->X5^A©«:^Btttlg|5*^6.BtOffl 
Sns«;»3«. 1I;^ig|4 0 2, 4 0 3 ^r^MxT^:-^'^ 
«)|H1K4 0 4tC3^&tl^. CCD^:— :5'IKI!)lslK4 0 4tC 
«. ft;'3ita4 0 5. 40 6 *^MxT«i)j^-^ 1 2 1 50 



^m^tl. t-i'^i!ilHlK4 0 4H, CPU407*^^ 

<r>mmm^\z.m-:s^mm\=^-f 121 ssisr-s. cp 

U40 7tt, ON • OFFWXi— T^^'ltJCS-:?^^— 
^'ffii!llHlK4 0 4SftJPL.> fli*^— 5^ 1 2 1 CDta*?£ 

[0 12 4] tt:^«S4 0 6{CH, «SiE-fe>-t)-S 3 1*^19: 

ij-^n. c:©^8g-fe>-y-s 3 i attis^-r^msif^^^Hi 

LT-r >5'-7i-t'X I F$:JM^TCPU4 0 7 {CjH 
•5. «:'3il^4 0 5. 4 0 6JCtt. CPU4 0 7, 

titffij«as4 0 8RDf«iiii5ii^4 1 Q-bi^-^mmmk^ 
0 4 cM^Jtcj^fiS^nxvi*. li«ja}E4 o 8 

«?aTlffiK$n. CPU4 0 KDmMMrC^^hl^ 
tC. «iIglilgS4 1 0*^t-LT^:-iS'ffi«lfllii&4 0 4tcM 

[0 12 5] ^-r>XYy^SWOON/OFF^# 
>^' — 7x-rx I F^:^hLTCPU4 0 7{cMe 

n-5. Sit. *M-fe>-y-s 5 i75^e.©*jii/t;i'X*J, -i* 

>^'-7x-f X I FSr:frLTCPU4 0 7»CjSI6>n. 

5 2oA:^h;ui'*^ >iS'-:7i-rx I F^•^^LTC 

PU4 0 7{Cjt&n-5, CPU4 0 7«, <:ji/i;i/Xfc 

(0~1. 5) i^t^=fc5, Hft^r-^' 1 2 1 (Dttl^S 

^:-^'Ki!jll[^4 0 4$:Mffll-r-5. 
[0 12 6] CPU4 0 7d>i50«!S^»1»a 

-f >^' — ^x-f X I F*:^M-T«^SB7 HCjH^. 
n^. S;t. C.PU4 0 7{CJ±, :^if5£'l4;<^:U 4 2 
0. ffiS^^S'J-fe-y hX-f -^5^4 2 l*iSij^Sn. ^» 

[0 1 2 7] ntims 3 0, 3 3 1 JCH. fl:JE«^ffi-tr> 
-tJ-S 1 3*ig5i^$n. ^i|s4«?ifitB:b«JE^&t^Wb. 
rS'— 7x-fX I F&:n-L'TCPU4 0 TICjU-S. Sfc, 
«:^)i!a3 3 0J'«, €8iEtftm-fe>1*-S 1 2f)^mi^tStl. 

mnm.mmfjm.m^iikmi^. -i'>^-:7x-rx i 

UTCPU4 0 7{C3I^. Sfc. ^!f4«?tfe-fe;i/XiS' yi' 
3 0 2(D-fe;USS^ai-fe>itS 1 l75>^SS!pf«?aia«Sr 
'f >^'— 7x^X I F?&^l,TCPU4 0 7 tCjtS. 
[0 12 8] CPU4 0 7li. A:^hJl'i't*jSffiT^ 

s^7->x h-itd^e.ffasn^Tv'X h^-^ h^i^i^t 

«B«^-^'S*S:'jj5«^-^'«»I§IK4 0 4ji^e.«)!^ 
^n-SJz-plc, «tSt^ai-lr>-»i-S 7 l®^-^'«iiSt^» 

iimtnm'^-^' 1 2 1 '^v(D#tii^m;'3fit©2ls 0 tcis:? 

Jt«±^tCt-^'S»lli»4 0 4*WW-r-5. CPU4 

0 7ttB^^:-^s*«;»3fil^£^^5lp^tt?lfe^:J^x5'•yi'3 
0 2-b^\iifj-r^ii'^\zmnn.m-=i>hu--^z 0 ssr^j 
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&«!S*ltt?lfe3 > h n-^ 3 0 3 (D^-^mmm 3 5 1 
irM^. ^i^«ffin>ha-^3 0 3«. ^m?fifJffli 
«^<i:^^tmaKtcScJ#^^/l?>^3 2 lRZf7i7 
f^iX-^'S 1 7*^bTM«s^#3 1 6*M1WU MliPF 

[0 1 2 9] «;»3iS4 0 2. 4 0 3J'«. «;>Ji^4 2 
2.42 3 S:rt-bT«SJ^t-^ 315 *igJ^Sn. MS^ 
t— ^^3 1 5ttCPU4 0 7*^S'f >5' — 7x-f X I F 10 
^:JMxT*aPSn. jJJSI^JCttaS^t-^' 3 1 5*ON 
b, ^jgJSI^tCfi^i^t-^' 3 1 5$OFF-r^. 
t:-:$'3 1 5tt. m.-fJ^nmt^^<Dt^. *i®l«ffi3 4 

0 . m^^m.m^2.}V7.^ y 3 o 2 m:^** sfli^ttii&sn 

^SS^sF^inSSlt-SJitT. «S«s|-s?fe-tJi/:^3'yi^3 0 
2 ©%«i±iig*«Jtijp u . If ttmai 3 4 0 ic3fe«-r s t i 
^e,\zmm\^-^3 1 5»rm:»3Sr«ii^Tirs© 
ffl^^rji^^s^^?fi-^r;^x^'y 3 0 2 ©feinttB^it 

m^-\r^±.^^nvs.. 1 sTSpHft-a-rt'b 20 

0, :iO«-&*M=l>hD — ^4 0 06DCPU4 0 7{C 

jzK)mnh-^3 1 5?&oFF-r5. 

CO 1 3 0] *Sf4«?fi->7.7^A$^l!)Mi-r-5A 
'f yj «y H«»)gte*CDfelffll->X7^/x*0 9Ri;01 0 

[0 13 1] esm?a->x5^Aj5^e.?fDa$n^m;»3 

«:'3i^40 2. 4 0 3^£:/^bT^— ^'Ki!)I1^4 0 
4lC2|f,ns. i:o^-3'ffiftlHl»4 0 4tc«, ft:^iS 30 

4 0 5. 4 0 6S:^bT«»l^:-i5' 1 2 l:0«M^$n, 
^-iS'Kl!,[iIg&4 0 4«, CPU4 0 7*i5C0ftiJPm-^ 

12 1 ^mmr^, c p u 4 0 7 

ON • OFF(Z)5=3.-5^-f tt;tairf^^:-^'iS»llEl 
K4 0 4S:«fflIL. ftlb^-^' 1 2 lCDffi;»3S:^A-5 = 
[0 13 2] *fc, «:^iS4 0 2,4 0 StCtt, 

5 0 1. 5 0 2Sr:)>UT-;^m?ft5 0 0*igl^$nTVi 

5. — ^m?fi5 0 octt. a*-fe>i*-s 7 us^oi^s 

LTCPU4 0 7ICj||5. 40 
to 1 3 3] iit. lt:^S95 0 1. 5 0 2 twli, «ff-fe: 

>-y-s 7 2*iiatt&n. — ^m*«Kst^itHUT-f 

-7x-f^ I F$r:n'L.TCPU4 0 7lCji|S„ mtims 
0 1 tctt, S8iE-t>-9-S 7 3*i|g:tte.n, 
^^WbT'f — ^x'f;^ IF€:r?t-UTCPU407 
izm^^, C PU4 0 7 mEE-fe>-t}-S 7 2 ©ttffflt*^ 
^.it^, *St.i««StE-t:>-y-S 7 3Wlt8i£<t^^PB^T« 
^i-bT-:^«ffi5 0 0O§»^£S[ttlL>Ftf%^^:'J 4 2 
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[0 13 4] mnmm'>7.7-A(Dtii:hm\zDcxDc=i 
i::*m5 0 ottttid^-^' 121 izM\^^03mnmi&. 

[0 13 5] iit, «£E^tti-t>-y-S 1 3«. 

U4 0 7 ^8!E«ltli-fe>-y-S 1 2tt. 

«?lfeta:'j€8i!^^ttlL. ^^'-^x-f X I F&^LT 
CPU4 0 7lcei-5. 

[0 13 6] a^^jiwsge 0 ott, a;'3^^ST?fe 

0, CPU4 0 7*»5'f >^'-7x'fX I F*^bT2l 

e. n s a ;^ felPM^ tcjit; b T^!^it?& ->;^ 7^ A *^ e. 
iicS^'jSttl&rs. :iom:^WIi9ilB6 0 0 0. 

5iiEtt«g-^ii;*:«?i!i5 0 oo^mmzs^i^xmnnmi^ 

7.5=-ARl/-*1t?&5 0 OtS^^WK)^— ^' 12 1 IC#^J^ 

[0 13 7] Sfe, m:^iia4 0 2. 4 0 3{Ctt. CPU 

4 0 7RI/«JlilslgS4 1 0*t^-^'ffil!ilHlg&4 0 4lc3fe 
^iJl-Jgl^Sn. Sai@K4 1 0Sr:^M-.TCPU4 0 7A« 

[0 13 8] ;>l'f >;^'f .y^SWOON/OFFm# 
-f>^'-7x'r7> I FSr:^M^TCPU4 0 7 tcMe 
n-5= *fcv #ja-fe>-9-S 5 Id^SCJ^jlAJUXTi^ -f 
— 7x-f X I F4::jy-LTCPU4 0 7{CSie>n, ^ 
yjVmMzm-^<Ati hJl/i^^tfefil-rs h;i/i7-ir>ii-S 

5 2CDA:^ 'f — 7x-fX I FS::J)-bTC 
PU4 0 7 »C3|^n-S). CPU4 0 7«. <:jt/VUXH 

m^4 0 4 SftOPb. «f!l^r-3^ 12 1 <Dmi]^$t^ 

^. CPU4 0 7>o^e.®t5S*4S«w^*«. <> 

37— 7x-1*X I F$:n-bT«5^^B7 1 tCjil6.n-5. 
[0139] CPU407«, j^m?fim:'3«]E. 

mmmtimmit.zfmnmf&mm\zm':f^mmnmmmm 

mi^m=i>Ko-^3 0 3tt. mmn 
mmmmn\zm-:s^^m.yf->zr3 2 iRc^Ti^^^^x- 
^^3 1 7^f\-vi:mn^3 1 e^mmi^. mun.m±Ji' 
7.^ yi7 3o 2<Dm:hm.i3^mm-r^. 

[0 14 0] HI ottyw:/'j y H««iete*0$iJffli-> 

[0 14 1] ;;t>f >:^'r';/^SW*tON$n-5i:. mm 

->XT-AOei!)m-^S:tb;'3b (7.Ty:/h2) . ;>t'f> 

^-f >7.-r 2/5^SW;5«OFF©J^-&«. :T:SI5!tt^^:'J 
4 2 0*^&-;^:«ffi^a<!:es:p^^fiS»ii*.f!if^i^TT 
•5 (X5^-;/yb4) . 

[0 142] Tt-f >:^-f •;/5^sw3&<oN®«^tt, M^s^ 
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mmv, wf!&m.m&L±<Dm-^\t. *s^t-5'3i5so 

[0 14 3] X5^>;/yb9-rh;l/i7-fc>-tJ-S 5 2, 

ff)^V> (T^T-yZThl 1) . gftf 0«-&«*jS*«S 2 
fi^id^SA^WWKSrff;^:^^ (X7^'y:/bl2) . 

fdBfSfr^&Vi (Xxy:fbl 3) . iE«|t|'©«^ttX7^ 

[0 14 4] XxyT'b 1 OTfA:^ h;i^i'*«:^Vi:^'& 

tt. X7^y:/b 1 5-cm'&mmmmwzmi^n.m'>7.7- 

y^y-fh 1 6) . XT^-y^b 1 1 T^i^«?t&->X5^AA« 20 

^ibTXT^-yyb 1 2'vgPff-rs (XT^y^b 17). 

[0 14 5] X7^-y:/b 1 2T*j^/ii^S 2JJAJiO 

«^t±, X7^-y:/b 1 8T«5tWfPB^iSja^(C^!p|-«?a-> 
X'5^A©#±m-%S:tb:'3bTX^-yyb 1 4'\SPff-r-5 

(X5^y y'b 19). 1 3 T«!5i^mjfi->X5^ 

A*iigi!i(fT;iVi«^tt, «Sf4m->X5^AOSf!i«^ 
^mtlVXT.T'yZrb 1 4'v#ffr-5 .U5^5':/b 2 
0) . 

[0 14 6] X5^y:/b 1 4x=e-i'm.mm'^m<o§jrm. so 

-5i5JC, X-r--y:/b2 1 t'iJUT, i^t^ol— r-f 

[0 14 7l:;*:tC, X5^y:/b 2 2 JC:feliT, MS^fi 
U -fe <y h X< y 5^ S 6 2 ©tiJ^^HaJlllf U -fe 

y Y-7.-i y^s 6 2^in^nx\^^^t, mn^ 1 0 0 % 

{CU-t«yhL (X5^-y:7'b 2 3) . ^^€?fe->X5^A<D 

^ip^m«stjii^s^s«&t^•i^-rs (X5^«;;^b2 4) . 

X7^«;/rb2 2tC*5ViT, m!^S«U-lr hX-f -^5^5 

6 2*iif ^nxVil^Vit. ^0*SX5^-y:/b 2 4{C*5 40 

ViX, «smja->x5^A®Mjp^?BS»^:Mi^sa^w-» 

f -5. 

[0 14 8] ^!pf«»»o^Hj«. ir;i'«s^<it. 

2 5J3*5ViT. eS^s^^S«S^ffl5 3 5 0 \ztstsv 

nzm^i^. x5^-yrb S'v^ff-r-s. 

[0 14 9] ^tc. *Emte->X'xA*^l!iilSfr^te 
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1 1 tcs-p'^ittgg-r^. a 1 1 ti/w y }^m.m 

[0 15 0] ^-OX-f y5^SW*«ON$nSi:. ^J® 
70-*tB|ji6L. Xy'yZfc lX\i. :=F»%14^^:U4 

2 Od>S-:;^ca?ife§at«S<sfa«*gfe*-5iO, ^-f>x 
-1->y9^SW®4*«iCD*iJBfS:ff7iVi (Xt^-v^c 2) . ;< 
-f >X-1'y 5^ SW*<OFF ^»%14>t^'J4 

« (X5=-u/yc 3) ; 

[0 15 1] ;<'f >X-f •y5^SW/{>«ONOlS-&«. 
©«S^m->X7^A©egf)4ft,^*H3j»rL (X7^>;/yc 
4) , *ei!l©«^ttX5=--v7'c 5 -C^«E©-J*:«?lfe# 
S*iC2 {6 0 9j;) JJt±*g56^0*iJ»f=£ff^5. n^ftcfll 

?fe§**tc2 (6 0%) 7km(^m-t\t, ^nm.m'>7.^ 

A<Dei!lCDON#^S:ff^V» (X5^«yyc6) . 
flfi©««E, S«*«IUl-r* (X?y:/c 7) . 

[0 15 2] T^T-yr^c 4TjiSm«l->X7^Ad<jSi!lL 
TVi^«'&»c«, ^l4mMv'XT-A©«9S, SJE, 
^«^aib (X5"«;/yc8) . X5"-v^c 9T^ffiOfii!i^ 
«»->X5^A®iaflf*2|3J»rL. S1=^S«£A±W«^«. 
fm\:L—^Z 1 5<£OFFbTX5^>;/:/c 7'v^fi^b 

(X5^<>yc 1 0) , w^jasjjtTo«^«^i^k-5' 

3 1 5S:ONLTX-5^';/:/c 7^^ff-r-5 (Xt^^/T'c 
1 1) . 

[0 15 31 X7^y:/c 7 -c-:;^c«?i&o««E. ®JE, M 
S*«^m-rst. :r;*:m^«^£thffL (x5"-;/^c 1 
3) , 5 0 0 ®^»$:#ij»frs (Xt^-;/ 

1 4) . 

[0 15 4] Xx-y:/c 1 4Ttt. — i>:«?a^»/5^*C 2 
(6 0%) £;l±©«^-cab^<h. j^if^Wfl&eSiOOFF 
lt'^di*M3>hD-7 4 0 0 75^e.m*4«?a^>ha- 
53 0 3{c:ill&n-5 (7.7-y-fc 15). T.T'y-fc 1 
6Th;i/i7lr>itS 5 2. ^— ^J'msg, *ii-fe>-9-S5 

i©i±i:^<&^tb-r^. 

[0 15 5] x^y^c 1 4T«v — :;*c«fli^ft*^c i 
(4 0%) tAT©«^-C*St, M«sf«J&ef6<Z>ONit 

^;()t:»M:3>hD— 5 4 0 0-ti^^munM^>Vu—'7 
3 0 3(Cit^n (XT^y^^'c 1 5) . ^<D^7.'fy:/c 
1 6'N.^ffT-5. 

[0 15 6] XT^yT'c 1 6T h;i'i^-t>t)-S 5 2 , ^: 

-^'«8^. *ja-ir>lJ-S 5 l©tb;^»^^tliL, 7.y-yy 
c 1 8T^-^«attg'^fit«ffh©$rffJ5:Vi. C10j;-5lC 

-rS' 1 2 1 ^fiJffll-r-S, 

[0 15 7] mz. T.T'yyc 2 0 2 iCfcViT. 
» g -fe y h X< 5^ S 6 2 ®«^*!|3J»f U 
•fe-y hX-f y5^S 6 2 35«J¥;SnTti-5t. ^8^S^& 1 0 0 
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[0 15 8] j8s^jBss©scatt, ±)i'mmm. •fe;u« 

'ryZ/c 2 3JC*5V»T, j^ipHt*as^SP 3 5 OfcKgb 10 

[0 15 9] «Sm?a->X5"A©<t&<0||S6«5}glS 
<7)«^$0 1 2 tcS-:3*ViTittg«-r-i>, 

[0 16 0] ;iosiS6©}gii©«!iift«?ife->;^7^Att. n. 

h 6 0 9 tomi^SP^J-iCtt. i7 5>4?tt8 1 2*t[iieg 

mz\t^i^jv8 1 4;5iw^$nTVi^. '^yji/s i 4© 20 

tHlfeTi'7>i7tt8 1 2d«lHlfeb, 5"x->6 2 6S::^^ 

i/T^f66 2 3 ^mm-r^. mne 2 3 cDjme e 1 tc 

it, /•^'7—:i—y h7 2 0 5&«SHIB)3rnTVia. /t>7— 

Zly h 6 2 0«. ^*05lg:^tCJ;^=ESi!)5St«l!)=E:- 

[0 16 1] mnmmz^xy'j^it, mm<o'^-hmt^ 

^6 2 3 t<75WJCBHa$n, ->-h 8 0 0CD->-h7pX 
h 6 0 9©^#J-C^ffe6 2 3(DJi:^H{a:«LTViS, ^ 

?4«S&->X7^A©*M©JP3 >hD-7632 s.o;jss^s^ 

«?a3>hn— 56 0 4*i— i^tc«W»^r— ;^7 0 0ICJR 30 

6 0 1 #BHe$n, *SPlC«5lptm?l&-fe;i/7.:5' <;/ 5^ 6 0 
2 75tSE«^n, 6 0 2«, ^^ii 

^< ^ / -;P7K}§ffiJr J: D «M{t#S*S*fTo T5g«U. 

^^y^jiiS^e 1 0Rat3SM#>:^6 1 i«. ^JPHl?ife 
-tJlT.^y 57 6 0 2 ®Ji:^{aB[cBHB$n. ^M5J?>::^ 
6 1 1 ©KftJciO^^Tii. ^^7^';i'^'6 1 OA^e© 

x^nxmmm.nk^ji'T.^ 5^ e o 2 ^ 

^y^)li'6\0 (D^y5\Z\S., >i7 6 1 2 *il2M 

^tlTVi^. 40 

[0 16 2] ^mnm±.}i'7,^ y i7 e 0 2 75^6s^ui$n 

5**^ S^>!K^'>i7 6 1 2tlf®$ia, m7i(.iS'>{/6 1 

vxm:f3T:ffizmtii ^ » 
[0 16 3] ^tz, myi<.^>i^6 1 2*^e.#tt;*;xSM 

[0 16 4] Sfc, ^^iS'y-jPTKii^se 2 0. iSSi^t 

-^6 2 lRZSmm-!i^>Zf6 2 2;«i^IHB$nTli^. ^ 
^5'>5' 7 0 1 S:Ji:5iCiEMb, ^ 3^ / -Jl'ZKil^g 6 

20&T*tciEeu. J8s^^'>i' 7 0 i35^e.;*5'y-;i' so 
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^^.y 6 2 0 tcttj^f -5 ^ ^' / - Jl/S^E 

[0 16 5] ;>t^'/-;W*ig^S6 2 OtCtt. ± 

:^tciH«$nfc»7K^'>^ 6 1 275^?.7ic*i#til^$n. >t 

:S'/-;i/*ig'&S6 2 0T;*^'/-;i/t*iS:Jl^LT 
[0 16 61 «S:P^5l?>:^6 2 2©l[f!iCioT, jiSSi^t 

-^621 -e*ns^n;tpi^'y-;i'>icj§?e23i^^ipf«?ife-fe 
ji'X^'yi^e 0 2t;i#^ii^$ns. ^5'y-;u*ig^gg6 

t*«1?#Sfc»6, f¥*5I^JIS®«Sm«!-fe->l'X^'yi7 6 0 
[0167] gSm?&-lr;i^X5' -y 6 0 2 ©^fig^ffi^ 

yi76 0 2<Dn.Mt, 0 1 {c^«$n, ^— 

^F^-fA*6 3 3<£:^hLT«i!)^-^6 2 1 ^•iKftT 
•5. ^— ^' H^'f A6 3 3®tifffl!lfC«-;^«?&n>hD 
-v 6 0 5 35*BHfiSnTVi-S. 

[0 16 8] r®ii]!jg©j^ffi-ett, ^T&mmif>mn9.m 

(Ay^U) ■l'^:— rS' K7-rA*6 3 3^05&^L. CIO 

5£SSft&?ijfflbT«SiPni?a-b;i/x37yi7 6 0 2^mnm^ 

^tc, — ;*:m6 0 1 O-iyy^U) ^^r-^' H ^-T A* 6 

[0 16 9] iktc, mmmi&'>7.7'i.<Dm(ommo)mm 

rate. asmjfi-feJi'X^'-yi^ 6 0 2. ^M7}?>:/6 1 1 
RZ/^,ir4#>y6 2 2;ii«{[$S#JtC?e^-&TiHa^n, * 
h#7> h 6 0 9 tC^iN-^'>^ 7 0 1 ^ti^tJ-frTSH 

m-^n, :L<Dmizy^^ /-jvTiiM'^mG 2 0, —An^ 
0 9 (oW:yj\z\t, m-mum^i >ho-^632 rix^S!^ 

«?fen>hD-^6 0 4d^— i^[C$iJ»^r-7.7 0 0 ICiR 
IfiSnTlBB^n. T:^^fifC^:-^' H7-f A'6 3 3*i 

[0 17 0] :i<DmM<DmM-v\t, o i (a 

•yT^'j) o^^-c. ^!^#tii^?s©iSg&P2 o^^:^'/- 
;^*il^S6 2 osrJn]iau#ia^fTA^oT. mwimm 
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[0 17 1] Sfc, JtlJEWaswSVizi;*:^?^ 6 o i 

*!Sip^«^a->x7^A«. ai 3<Diij6(7)j^sgt[^«fc«iB)t lo 

S^gge 2 ooTffi>Ji'j«St$-a-TiH«bTi.i^. 
?tfe6oi (A-y^^u) <D^m-c, ^mma^^oim'^p 2 

[0 17 31 Bmm.m'>7.y'j^<Di&(^^m(omm 
■^n^f)i. mn^>i^ 7 0 1 tm$^mm±)i7.^yi' 6 20 

0 2 t&iH@fi:@<£3S^b, im^>ip 7 0 1 SKr^© 
^:^f'}»fcli:iEBb, «!S^«fl6-b;PXi'>yi7 6 0 2*. 

h 6 0 9 coi(r:^ic?f>*5-a-TSaBLTVi^. 
[0 17 4] mz. mPtnM>'7.^2^(^^oy^mo:>mm 

mmm.fki^7.y^j^it. m^m^'^- i>3t?:^ h e o 9 

rate. Mm?air;vx^>yi^ 6 0 2. ^^7}?>:;^6 i i 

;O^BEB$ti. *fc->- h/l?X h 6 0 9 

>i7 7 0 1, -;i^«?&6 0 1 (A-yx'J) , 

*S^S6 2 0StX*M*iJP3>hD-7 6 3 2SCK«!S 30 

nM^-:i> hn—^ 6 0 4t)^—m\zmm^—7. 7 O O tc 

itXiN^$nTEa^nTi/>s, ;<^'y-;i/*s^g§6 2 0 
syc^MSiJfflin >hP-^632 sz/j^i^mafen > h d 

-7 6 0 4(DTMm\Z, «S<Sf7t?>y 6 2 2RZ^^-^' 
K^'f A6 3 3AiBH«^nTVi^. 
[0 17 5] c:c9|IMa)j^liT-li, ^— ^'H^-f A*6 3 

^§g6 2 os^lPS^b#^a$^f^5©T, ig»i^iS3&isai 

[0 1 7 61 7 0 l(D'p\Z—An^6 40 

0 1 (A-^/T^'J) ^rtasnxisD. -;^i:«?fi6 o i 

( A 7^ u ) (D^m^mm vxmmmm±}V7. 

[0 17 7] SZt. m*©iaT«:fiJfflbTV»-5©T, 

m^^WL-t^m-t(r>7.^-7.^m&.\z't^z.t.f5.<. a 

76 3 2Sy:*S«SHt}fin>hD-76 0 4, ^— ^'-h• 
7'fA633, -^^cllJtfeeOl (AtyT^'J) 50 



[0 17 8] jfcjc. j8S:^m->x5^A©ft&ojligoj^li 
©«fiK<&0i 7JcS-:?tiTBiwr€>. z.(n^m<r>m&(r> 

«SiPHlffi>'X5^Att. ->-h*tX h 6 0 9 tM^6 2 3 
©IfflJC. «Si^m-fe;i'X^'ryi7 6 0 2, S§l3l?>:/6 1 
1. ^i^^>i'7 0 1> -;*:«?lfe6 0 1 (A-;/7^iJ) , 
J — Jl/^ig-^fg 6 2 0 Ry:*M^J^al:3 > h □ - 7 6 
3 2&i;Mm?lfen>hD-7 6 0 4 *«-i^JC$iJ«|^r- 
X 7 0 0 JCJRiW$tlTiES$tlTVi«. :^9J-)\^im 
2 0RtX*WSiJiap=l>hD-7 6 3 2RtX{gip^m 
?tfe3>ha-7 6 0 4©T:^fir«tc. SS)|sf#>7'6 2 2 
jS-yr^E—^ H7'f/-?6 3 3*^BH«;SnTVi-S. 
[0 17 91 dCO^ifiCDJgtiTtt, ^r-^S'H^'rAe 3 
30%f^X, ^!Pt#ti^^CDSi^P2 O^^^y-Jl/^KS 
^S6 2 0Srai|Sftb#iaS:fT;^'5®T, EKR^P^A^MiHI 

[0 18 0] ^466 2 3 t^*#6 5 0©W*fiJli 

[0 18 1] 

J; < %l|-r -5 t s^^litc-r S S -CCD 

eftBtm^s^r -5 d i *^T^ -5 . 

[0 18 2] f||*]R2tC|Ea®5Ee«Ttt. J«!<SMigiSi» 

[0 18 3] «*J«3tCfE«c®%?«Tti. ^j^jKfflSS 
<, E«i^ra*@iBITSCt*iT#Sttt>lC, Ay 7^ 

[0 18 4] lf*^4{CfB«05EIB-e«. 

[0 18 5] «*3«5j;BE«c^%Bj-ctt, #iasa«> 
^mm^jk<r>^%.^mkr^izt.%\z. m*4«i^Jsoss 
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[0 18 61 it*:^ 6 tcfia«c®5£?^Ttt, ;*5'y-;i/zK 

[0 18 71 7 fce«©56?8Tf4. mmmms 

[0 1 8 81 ft*«8JC|B«®f6WTtt. MSeiaaJSESJP 10 

[0 1 8 91 »*359»ClE«©f6?aTtt. «SSIM«Effl«S 

[0 19 0] »:*:«1 OJCI2«O^I^T«, 

<^T. et!lB#ra*^@aiT^. */t*M±#:CDX:^Jl/:¥- 20 
[Blil)OtlB¥;^iK^] 

[011 ^i©SISI<Dj^JS®fiS<sf®}|fe->:^5^AoSlfiJt0 
[041 ^4©l|]6S®?gli©^m?a->X5^A©«fijt0 

30 



[0 5] fH5<Dm:m(^mmo:>mnmm'>xy^A<Dm0Sim 
[0 61 f^6(Dmm<Dm^<Diimm&->xy'i^<Dm^^ 

[0 7] j8Sm?ife3>ha-^®felffli7D-5^^-h-e 

[0 8] ««*M®^JP>'X5^A©:rn-;/i7 0i?ab5. 

(0 9 ] y H^i!ie<s<c©*yp->:^5^Ao:/n 
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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size and weight and 
shorten a starting time. 

SOLUTION: This fuel cell system has a fuel cell stack 1 for 
triggering electrochemical reaction of fuel with air to generate 
power, a fuel supply system 2 for supplying the fuel to the fuel cell 
stack 1, and an air-supply system 3 for supplying the air to the fuel 
cell stack 1 . The fuel supply system 2 comprises a temperature 
increasing device 24 for heating the fuel to increase the 
temperature of the fuel cell stack 1 to a generating temperature, 
and the air supply system 3 comprises a temperature increasing 
device 24. 
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* NOTICES * 

JPO and NCIPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell system characterized by to have temperature up equipment which a fuel is heated 
[ equipment ] in said fuel-supply system, and makes generation-of-electrical-energy temperature carry out the 
temperature up of said fuel cell eel stack to it in the fuel cell system which has the fuel cell eel stack which 
generates electricity by performing electrochemical reaction of a fuel and air, the fuel-supply system which 
supplies a fuel to said fuel cell eel stack, and the air supply system which supplies air to said fuel cell eel stack. 
[Claim 2] The fuel cell system according to claim 1 characterized by equipping said fuel-supply system with the 
fuel circulation path of making said fuel cell eel stack circulating through a fuel, and equipping it with said 
temperature up equipment at this fuel circulation path, 

[Claim 3] Said temperature up equipment is a fuel cell system according to claim 1 or 2 characterized by having 
combustion catalyst equipment which introduces the fuel for combustion catalysts, and air and generates heat, 
and heating the fuel of said fuel circulation path with the heat of this combustion catalyst equipment. 
[Claim 4] The fuel cell system characterized by to have temperature up equipment which air is heated 
[ equipment ] in said air supply system, and makes generation-of-electrical-energy temperature carry out the 
temperature up of said fiiel cell eel stack to it in the fuel cell system which has the fuel cell eel stack which 
generates electricity by performing electrochemical reaction of a fuel and air, the fuel-supply system which 
supplies a fuel to said fuel cell eel stack, and the air supply system which supplies air to said fuel cell eel stack. 
[Claim 5] Said temperature up equipment is a fuel cell system according to claim 4 characterized by 
constituting possible [ heating of the fuel of said fuel-supply system ] while being arranged at a fuel-supply 
system side and heating the air of said air supply system. 

[Claim 6] Said temperature up equipment is a fiiel cell system according to claim 4 characterized by 
constituting possible [ heating of the fuel of said fuel-supply system ] while constituting said temperature up 
equipment possible [ heat transfer ] in the methanol water mixer which mixes the methanol fuel which has been 
arranged at the fuel-supply system side and has been arranged at said fuel-supply system, and water and heating 
the air of said air supply system. 

[Claim 7] Said temperature up equipment is a fuel cell system given in any 1 term of claim 4 characterized by 
having combustion catalyst equipment which introduces the fuel for combustion catalysts, and air and generates 
heat, and heating the air of said air supply system with the heat of this combustion catalyst equipment thru/or 
claim 6. 

[Claim 8] The fuel cell system according to claim 3 or 7 characterized by equipping said combustion catalyst 
equipment with the combustion catalyst heating heater which heats a combustion catalyst. 
[Claim 9] Said fuel for combustion catalysts is a fuel cell system according to claim 3 or 7 characterized by 
using the fuel supplied to said fuel cell eel stack. 

[Claim 10] Said temperature up equipment is a fuel cell system according to claim 1 , 2, or 4 characterized by 
being the exoergic components which constitute a fuel cell system. 



[Tr2inslation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a fuel cell system. 
[0002] 

[Description of the Prior Art] A fuel cell system is carried in the electric bicycle which is one sort of a hybrid 
battery-assisted bicycle, and there are some which have the fuel cell controller which controls the fuel cell eel 
stack which generates electricity by performing electrochemical reaction of a fuel and air, the fuel-supply 
system which supplies a fiiel to a fliel cell eel stack, the air supply system which supplies air to a fuel cell eel 
stack, a fuel cell eel stack and a fuel-supply system, and an air supply system in it. 
[0003] 

[Problem(s) to be Solved by the Invention] As such a fuel cell system for migration, although for example, a 
direct methanol mold fuel cell is small and lightweight and it is desirable, since the temperature of a fuel cell is 
falling at the time of starting, the generating efficiency of a fuel cell is bad and cannot obtain a desired output. 
Therefore, in order to obtain a desired generation-of-electrical-energy output from immediately after starting, it 

is necessary to raise the temperature of a fiiel cell. 

[0004] This invention was made in view of this point, and it is small and lightweight and it aims at offering the 

fuel cell system which enables compaction of warm-up time. 

[0005] 

[Means for Solving the Problem] In order to solve said technical problem and to attain the purpose, this 
invention was constituted as follows. 

[0006] the fuel cell system characterized by to have temperature-up equipment which a fuel heats [ equipment ] 
in said fuel-supply system, and makes generation-of-electrical-energy temperature carry out the temperature up 
of said fuel cell eel stack to it in the fuel cell system which h£is the fuel cell eel stack which invention according 
to claim 1 performs electrochemical reaction of "fuel and air, and is generated, the fuel-supply system which 
supplies a fuel to said fuel cell eel stack, and the air-supply system which supplies air to said fuel cell eel stack. 
" - it is . 

[0007] According to this invention according to claim 1 , warm-up time until a fiiel cell changes into the 
condition that it can generate electricity efficiently can be shortened by heating a fuel with temperature up 
equipment and carrying out the temperature up of the fuel cell eel stack to generation-of-electrical-energy 
temperature, 

[0008] invention according to claim 2 ~ " — fuel cell system according to claim 1 characterized by equipping 
said fUel-supply system with the fuel circulation path of making said fuel cell eel stack circulating throu^ a 
fuel, and equipping it with said temperature up equipment at this fuel circulation path. " ~ it is . 
[0009] According to this invention according to claim 2, with a small and lightweight configuration, the warm- 
up time of a fuel cell can be shortened and the power both for an empty vehicle can be secured at the time of 
starting by heating a fuel with the temperature up equipment with which the fuel circulation path was equipped, 
and carrying out the temperature up of the fuel cell eel stack to generation-of-electrical-energy temperature. 
[0010] invention according to claim 3 — " ~ fuel cell system according to claim 1 or 2 characterized by having 
combustion catalyst equipment which said temperature up equipment introduces the fuel for combustion 
catalysts, and air, and generates heat, and heating the fuel of said fuel circulation path with the heat of this 
combustion catalyst equipment. " — it is . 
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[00 11] By heating the fuel of a fiiel circulation path with the heat of the combustion catalyst equipment which 
introduces the fuel for combustion catalysts, and air and generates heat according to this invention according to 
claim 3 While temperature up capacity is high and can shorten warm-up time, since power from a dc-battery is 
not used, a dc-battery can become small, the weight of the whole car which carried the fuel cell can be stopped, 
and the performance-traverse ability of a car can be raised. 

[0012] the fuel cell system characterized by to have temperature-up equipment which air heats [ equipment ] in 
said air-supply system, and makes generation-of-electrical-energy temperature carry out the temperature up of 
said fuel cell eel stack to it in the fuel cell system which has the fuel cell eel stack which invention according to 
claim 4 performs electrochemical reaction of "fuel and air, and is generated, the fuel-supply system which 
supplies a fuel to said fuel cell eel stack, and the air-supply system which supplies air to said fuel cell eel stack. 
" - it is . 

[0013] According to this invention according to claim 4, by equipping an air supply system with temperature up 
equipment, heating with the hot air which can make high relative hvimidity with a fuel cell eel, and carrying out 
the temperature up of the fuel cell eel stack to generation-of-electrical-energy temperature quickly, temperature 
up capacity is high find can shorten warm-up time. 

[0014] invention according to claim 5 — " — fuel cell system according to claim 4 characterized by constituting 
said temperature up equipment possible [ heating of the fuel of said fuel-supply system ] while it has been 
arranged at the fuel-supply system side and heated the air of said air supply system. " — it is . 
[0015] According to this invention according to claim 5, by heating the fuel of a fuel-supply system, 
temperature up equipment has high temperature up capacity, and can shorten warm-up time while heating the 
air of an air supply system. 

[0016] invention according to claim 6 — " — fuel cell system according to claim 4 characterized by to constitute 
said temperature-up equipment possible [ heating of the fuel of said fuel-supply system ] while it constituted 
said temperature up equipment possible [ heat transfer ] in the methanol water mixer which mixes the methanol 
fuel which has been arranged at the fuel-supply system side and has been arranged at said fuel-supply system, 
and water and heated the air of said air supply system. " — it is . 

[0017] While according to this invention according to claim 6 constituting said temperature up equipment 
possible [ heat transfer ] in a methanol water mixer and heating the air of an air supply system, by heating the 
fuel of a fuel-supply system, temperature up capacity is high and can shorten warm-up time. 
[0018] invention according to claim 7 — " — fuel cell system given in any 1 term of claim 4 characterized by 
having combustion catalyst equipment which said temperature up equipment introduces the fuel for combustion 
catalysts, and air, and generates heat, and heating the air of said air supply system with the heat of this 
combustion catalyst equipment thru/or claim 6. " — it is . 

[0019] Since heat of combustion can be used by heating the air of an air supply system with the heat of 
combustion catalyst equipment according to this invention according to claim 7, compared with the method 
heated with an electrical heater, it is efficient. 

[0020] invention according to claim 8 ~ " — fuel cell system according to claim 3 or 7 characterized by 
equipping said combustion catalyst equipment with the combustion catalyst heating heater which heats a 
combustion catalyst. " — it is . 

[0021] According to this invention according to claim 8, by having the combustion catalyst heating heater 
which heats a combustion catalyst, power does not need to enlarge a dc-battery in order just to heat a 
combustion catalyst partially to reaction temperature. 

[0022] invention according to claim 9 — " — fuel cell system according to claim 3 or 7 characterized by using 
for said fuel for combustion catalysts the fuel supplied to said fuel cell eel stack. " — it is . 
[0023] According to this invention according to claim 9, the fuel for combustion catalysts is using the fuel 
supplied to a fuel cell eel stack, and does not need to prepare other fuels specially. 

[0024] invention according to claim 10 — " — fuel cell system according to claim 1, 2, or 4 characterized by said 
temperature up equipment being exoergic components which constitute a fuel cell system. " — it is . 
[0025] According to this invention according to claim 10, temperature up equipment is exoergic components 
which constitute a fuel cell system, since a temperature up can be performed using generation of heat of a dc- 
battery. Motor Driver, etc., it can shorten warm-up time and its energy efficiency of the whole car also 
improves. 
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[0026] 

[Embodiment of the Invention] Below, the gestalt of operation of the fuel cell system of this invention is 
explained based on an accompanying drawing. 

[0027] Drawing 1 is the fiiel cell structure-of-a-system Fig. of the. gestalt of the 1st operation. 

[0028] The fuel cell system of the gestalt of this operation has the fuel cell eel stack 1 which generates 

electricity by performing electrochemical reaction of a fuel and air, the fuel-supply system 2 which supplies a 

fuel to the fuel cell eel stack 1 , and the air supply system 3 which supplies air to the fuel cell eel stack 1 . 

[0029] The power which the fuel cell eel stack 1 has with a fuel electrode 10 and an air pole 1 1, a fuel is 

supplied to a fuel electrode 10, and air is supplied to an air pole 1 1 , performs electrochemical reaction of a fuel 

and air, generates electricity, and is obtained is outputted from the power fetch section 12. 

[0030] The reaction in this fuel cell eel stack 1 is a metal pole. CH3 OH+H20->6H-f +6e-+C02 air pole 

6H-f+3/202+6e->3H20 whole It is CH30H+3/202 ->2H2 0+C02. 

[0031] The fuel-supply system 2 is equipped with a fuel tank 20, the 1st fuel pump 21, the methanol water 
mixer 22, the 2nd fiiel pump 23, temperature up equipment 24, the bulb VI - the bulb V6. The fuel of a 
methanol is stored by the fuel tank 20. The 1st fuel pump 21 and a bulb V2 are arranged at the path PI between 
a fuel tank 20 and the methanol water mixer 22. To path P2a between the methanol water mixer 22 and fuel 
electrode inlet-port 1 Oa of the fuel cell eel stack 1 The 2nd fuel pimip 23 and a bulb V4 are arranged, and a bulb 
V6 and temperature up equipment 24 are arranged at path P2b between fuel electrode outlet 10b of the fuel cell 
eel stack 1 , and the methanol water mixer 22. The upstream of a bulb V4 and the downstream of a bulb V6 are 
connected by bypass path P2c. 

[0032] The fuel circulation path P2 consists of this path P2a, path P2b, and bypass path P2c. The bulb V3 and 
the bulb V5 are arranged at this bypass path P2c. 

[0033] Water is supplied to the methanol water mixer 22 through a path P4 by the drive of a water pump 25. In 
the methanol water mixer 22, a methanol fuel and water are mixed, methanol water is obtained, and the fuel of a 
methanol water solution is supplied to the fuel electrode 10 of the fuel cell eel stack 1 by the drive of the 2nd 
fuel pump 23. 

[0034] The methanol water mixer 22 is cooled with a cooling fan 26. Cooling of the methanol water mixer 22 
may use a transit wind, when it carries a fuel cell system in a car. Moreover, the atmospheric-air exhaust pipe 
P5 is connected to the methanol water mixer 22, and the methanol treater 27 and the bulb V7 are arranged at 
this atmospheric-air exhaust pipe P5. The concentration sensor SI and the temperature sensor S2 are formed in 
the methanol water mixer 22. 

[0035] Thus, the fuel-supply system 2 is equipped with the fuel circulation path P2 of making the fuel cell eel 
stack 1 circulating throu^ a fael, and this fuel circulation path P2 is equipped with the temperature up 
equipment 24 which a fuel is heated [ equipment ] and carries out the temperature up of the fuel cell eel stack 1 
to generation-of-electrical-energy temperature. This temperature up equipment 24 introduces the fuel for 
combustion catalysts, and air, and has combustion catalyst equipment 240 which generates heat by the reaction 
of CH30H+3 / 202 ->2H2 0+C02. 

[0036] Combustion catalyst equipment 240 has the combustion catalyst 241 which consists of oxidation 
catalysts, and to the combustion catalyst 241, air is supplied by the drive of the 1st air pump 244, and it bums 
with the combustion catalyst 241 for it while a methanol fuel is supplied by the drive of the 1st fuel pump 21 
through a path P6. Furthermore, combustion catalyst equipment 240 is equipped with the combustion catalyst 
heating heater 242 which heats the combustion catalyst 241, and this combustion catalyst heating heater 242 is 
driven with a dc-battery 243. A temperature sensor S3 is arranged at combustion catalyst equipment 240. 
[0037] At the time of starting of the fuel cell eel stack 1 , the 1 st fuel pump 21 opens a bulb VI , supplies a 
methanol fiiel to the temperature up equipment 24 side, after a temperature up, closes a bulb VI and supplies 
the methanol fuel according to a generation-of-electrical-energy current value at the fuel cell eel stack 1 . 
[0038] By having the combustion catalyst heating heater 242 which heats a combustion catalyst, power does not 
need to enlarge a dc-battery 243 in order just to heat the combustion catalyst 241 partially to reaction 
temperature. Moreover, the fuel for combustion catalysts is using the fuel supplied to the fuel cell eel stack 1, 
and does not need to prepare other fuels specially, 

[0039] Moreover, since it is isolated in the combustion catalyst 241 of temperature up equipment 24, the fuel 
circulation path P2 of making the fuel cell eel stack 1 circulating through a fixel does not have deterioration of 
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the methanol fuel of a raw material. Moreover, since the fuel concentration of temperature up equipment 24 is 
high, effective heating can be performed. Moreover, temperature up equipment 24 may be contacted to the fuel 
cell eel stack 1, and the fuel cell eel stack 1 may be heated. 

[0040] Thus, by heating a fuel with the temperature up equipment 24 with which the fuel circulation path P was 
equipped, and carrying out the temperature up of the fuel cell eel stack 1 to generation-of-electrical-energy 
temperature, it is small and lightweight and warm-up time can be shortened. Moreover, since power is hardly 
used at the time of starting, the power both for an empty vehicle is securable at the time of starting. 
[0041] Moreover, by heating the fuel of the fuel circulation path P2 with the heat of the combustion catalyst 
equipment 240 which introduces the fuel for combustion catalysts, and air and generates heat, temperature up 
capacity is high and can shorten warm-up time. 

[0042] The air supply system 3 is equipped with a filter 30, the 2nd air pump 31 , and a steam separator 32. A 
filter 30 and the 2nd air pump 3 1 are arranged at a path PIO, and the air adopted by the drive of the 2nd air 
pump 31 from a filter 30 is supplied through a path PIO from air pole inlet-port 1 la of the fuel cell eel stack 1. 
The air containing the moisture discharged from air pole outlet 1 lb of the fuel cell eel stack 1 is discharged by 
the steam separator 32 through a path PI 1. In a steam separator 32, it separates into air and water and air is 
discharged by atmospheric air from the atmospheric-air exhaust pipe PI 2. The methanol treater 33 and the bulb 
V8 are arranged at this atmospheric-air exhaust pipe PI 2. The water stored by the steam separator 32 is supplied 
to the methanol water mixer 22 through a path P4 by the drive of a water pump 25. 
[0043] Next, actuation of this fuel cell system is explained. 

[0044] Starting of this fuel cell system heats a catalyst to the predetermined temperature HI , turning ON the 
combustion catalyst heating heater 242 of temperature up equipment 24, and supervising temperature with a 
temperature sensor S3. Next, air required for a reaction is supplied with the 1st air pump 244 at the same time it 
opens a bulb VI and supplies a methanol fuel to combustion catalyst equipment 240 with the 1st fuel pump 21. 
[0045] If oxidation reaction occurs and the temperature of the catalyst bed of the combustion catalyst 241 rises 
to temperature H2, a bulb 2, a bulb 3, a bulb 5, and a bulb 7 will be opened, and the fuel of a temperature up 
equipment 24 HEMETA Norian water solution will be supplied by the drive of the 2nd fuel pump 23. 
[0046] The temperature of a methanol water solution is raised to the predetermined temperature H3, supervising 
the temperature of a methanol water solution with a temperature sensor S2. 

[0047] Next, while closing a bulb V3, opening a bulb V4, closing a bulb V5, opening a bulb V6 and introducing 
a methanol water solution into the fuel cell eel stack 1 , air is introduced into the fuel cell eel stack 1 for a bulb 
V8 with the 2nd air pump 31 of closed ****, and a generation of electrical energy is started. 
[0048] If the fuel of a methanol water solution reaches the predetermined temperature H4, the 1st fuel pump 21 
and the 1st air pump 244 will be suspended, and a bulb VI will be closed. The concentration of a methanol 
water solution is supervised by the concentration sensor SI , when concentration is low, a bulb V2 is opened and 
a methanol fuel is supplied to the methanol water mixer 22 with the 1st fuel pump 21. When concentration is 
high, a water pump 25 is operated and water is supplied. 

[0049] Since the concentration sensor SI can take out an abnormality signal while it is not in contact with a 
methanol water solution, it serves as the liquid level sensor. Moreover, as for supply of water, a deed and 
overflow are prevented only at the time of an abnormality signal. 

[0050] If the temperature of the fuel cell eel stack 1 rises and the predetermined temperature H5 is reached by 
generation of electrical energy of the fuel cell eel stack 1, a cooling fan 26 will be operated, a methanol water 
solution will be cooled, and the temperature of the fuel cell eel stack 1 will be maintained within generation-of- 
electrical-energy temperature (from temperature H6 to H7). 

[0051] The 2nd fuel pump 23 is stopped and, as for a halt of a fuel cell system, even the methanol water mixer 
22 retums a methanol water solution by self- weight. The 2nd fuel pump 23 may be reversed. Next, the 2nd air 
pimip 3 1 is suspended and a bulb V8 is closed. The 1st fuel pump 21 is stopped and a bulb V2 is closed. A bulb 
4, a bulb 6, and a bulb 7 are closed after fixed time amount. 

[0052] Drawing 2 is the fuel cell structure-of-a-system Fig. of the gestalt of the 2nd operation. 
[0053] The configuration as the gestalt of operation of drawing 1 R> 1 with the same fuel cell system of the 
gestalt of this operation attaches the same sign, and omits explanation. With the gestalt of this operation, the 
path PIO of the air supply system 3 is equipped with temperature up equipment 24, air is heated with this 
temperature up equipment 24, the air pole 1 1 of the fuel cell eel stack 1 is supplied, and the temperature up of 
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the fuel cell eel stack 1 is carried out to generation-of-clectrical-energy temperature. Temperature sensor S4 
which detects the temperature of an air pole 1 1 is arranged at the fuel cell eel stack 1 . It is not necessary to form 
a bulb 3, a bulb 5, and a temperature sensor S2 with the gestalt of this operation. 

[0054] Thus, since it is small and lightweight, warm-up time can be shortened and power is hardly used at the 
time of starting by equipping the air supply system 3 with temperature up equipment 24, heating air, and 
carrying out tfie temperature up of tiie fuel cell eel stack 1 to generation-of-electrical-energy temperature, the 
power both for an empty vehicle is securable at the time of starting. 

[0055] At the time of starting of the fuel cell eel stack 1, the 1st fuel pump 21 supplies a methanol fuel to the 
temperature up equipment 24 side, and supplies the methanol fuel according to a generation-of-electrical-energy 
current value after the temperature up by temperature up equipment 24. Moreover, temperature up equipment 
24 may be contacted to the fuel cell eel stack 1 , and the fuel cell eel stack 1 may be heated. 
[0056] A methanol fuel is added beyond the catalyst throughput of temperature up equipment 24, and an 
unreacted part may be introduced to an air pole 1 1, it may be made to oxidize on a cathode catalyst, and a 
temperature up may be accelerated. Moreover, a temperature up may be similarly accelerated by introducing the 
air of the air supply system 3 superfluously. 

[0057] A temperature up is possible, without adding special auxiliary machinery with the gestalt of this 
operation, and since it is heating air, the installation to the fuel cell eel stack 1 is easy. Furthermore, the amount 
of heating can be adjusted only by control of flow, and it is a system simple also as the whole. 
[0058] Drawing 3 is the fuel cell structure-of-a-system Fig. of the gestalt of the 3rd operation. 
[0059] The configuration as the gestalt of operation of drawing 2 R> 2 with the same fuel cell system of the 
gestalt of this operation attaches the same sign, and omits explanation. With the gestalt of this operation, in 
addition to the gestalt of operation of drawing 2 , the path PI 3 which heats the fuel electrode 10 of the fuel cell 
eel stack 1 from the path PIO of the air supply system 3 is established, heating air is circulated besides air pole 
1 1 , and the temperature up of the quick fuel cell eel stack 1 is made possible. Moreover, the path of a fuel 
electrode 10 may be used for the path PI 3 to heat as it is, and it may form it independently. It is not necessary to 
form a bulb 3, a bulb 5, and a temperature sensor S2 with the gestalt of this operation. 

[0060] Since a temperature up is possible ** and heating air, without adding special auxiliary machinery with 
the gestalt of this operation, the installation to the fuel cell eel stack 1 is possible. Moreover, at least control of 
flow can adjust the amount of heating, and is a system simple also as the whole. Furthermore, the temperature 
up of the fuel cell eel stack 1 still quicker than the gestalt of operation of drawing 2 is possible. 
[0061] Drawing 4 is the fuel cell structure-of-a-system Fig. of the gestalt of the 4th operation. 
[0062] The configuration as the gestalt of operation of drawing 2 R> 2 with the same fuel cell system of the 
gestalt of this operation attaches the same sign, and omits explanation. Although the path PIO of the air supply 
system 3 is equipped with temperature up equipment 24, this temperature up equipment 24 consists of gestalten 
of this operation possible [ heating of the fuel of the fuel-supply system 2 ] while constituting in one the 
methanol water mixer 22 and the temperature up equipment 24 which mix the methanol fuel which has been 
arranged at the fuel-supply system side and has been arranged at the fuel-supply system 2, and water and 
heating the air of the air supply system 3. It is not necessary to form a bulb 3, a bulb 5, and a temperature sensor 
S2 with the gestalt of this operation. 

[0063] Thus, while constituting the methanol water mixer 22 and temperature up equipment 24 in one and 
heating the air of the air supply system 3, by heating the fuel of the fuel-supply system 2, temperature up 
capacity is high and can shorten warm-up time. 

[0064] At the time of starting of the fuel cell eel stack 1, the 1st fuel pump 21 supplies a methanol fuel to a 
temperature up equipment side, and supplies the methanol fuel according to a generation-of-electrical-energy 
current value after the temperature up of the fuel cell eel stack 1 . Moreover, temperature up equipment 24 may 
be contacted to the fuel cell eel stack 1 , and the fuel cell eel stack 1 may be heated. A methanol fiiel is added 
beyond the catalyst throughput of temperature up equipment 24, and an unreacted part may be introduced to the 
air pole 1 1 of the fuel cell eel stack 1 , it may be made to oxidize on the catalyst of an air pole 1 1 , and a 
temperature up may be accelerated. A temperature up may be accelerated by introducing air superfluously. 
Moreover, it has joined so that each other can do heat transfer, or the methanol water mixer 22 and temperature 
up equipment 24 are arranged to near, although unified. 

[0065] With the gestalt of this operation, the heat of temperature up equipment 24 can be used effectively, 
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thermal efficiency improves, and it is migration business in a compact light weight. Moreover, it is usually 
possible to always cool the metheinol water mixer 22 with the reaction air of the air supply system 3. 
[0066] Next, actuation of drawing 2 thru/or the fuel cell system of the gestalt of operation of drawing 4 is 
explained. 

[0067] Starting of this fuel cell system turns ON the combustion catalyst heating heater 242 of temperature up 
equipment 24, and it heats a catalyst to the predetermined temperature HI , supervising temperature with a 
temperature sensor S3. 

[0068] Next, air required for a reaction is supplied with the 2nd air pump 31 at the same time it opens a bulb 1 
and a bulb 8 and supplies a methanol fuel to combustion catalyst equipment 240 with the 1st fuel pump 21 . The 
fuel cell eel stack 1 is heated adjusting the 1st fuel pump 21 and the 2nd air pimip 31 so that temperature 
beyond it may not be raised, if oxidation reaction occurs with combustion catalyst equipment 240 and the 
temperature of a catalyst bed rises to temperature H2. 

[0069] If the temperature of the fuel cell eel stack 1 rises to the predetermined temperature H3, while opening a 
bulb 4 and a bulb 6 and introducing a methanol water solution into the fuel cell eel stack 1, a generation of 
electrical energy is started. 

[0070] If the temperature of the fiiel cell eel stack 1 reaches the predetermined temperature H4, supply of a 
methanol fuel to temperature up equipment 24 will be suspended, and a bulb VI will be closed. 
[0071] The concentration of a methanol water solution is supervised by the concentration sensor SI, when 
concentration is low, a bulb V2 is opened and a methanol fiiel is supplied to the methanol water mixer 22 with 
the 1 st fuel pump 21 . 

[0072] Since the concentration sensor SI can take out an abnormality signal while it is not in contact with 
methanol water, it serves as the liquid level sensor. Moreover, as for supply of water, a deed and overflow are 
prevented only at the time of an abnormality signal. 

[0073] Moreover, if the temperature of the fuel cell eel stack 1 rises and the predetermined temperature H5 is 
reached by generation of electrical energy of the fuel cell eel stack 1, a cooling fan 26 will be operated, a 
methanol water solution will be cooled, and the temperature of the fuel cell eel stack 1 will be maintained 
within generation-of-electrical-energy temperature (from temperature H6 to H7). 

[0074] The 2nd fuel pump 23 is stopped and, as for a halt of a fuel cell system, even the methanol water mixer 
22 retums a methanol water solution by self- weight. The 2nd fuel pimip 23 may be reversed. Next, the 2nd air 
pump 31 is suspended and a bulb V8 is closed. The 1st fuel pump 21 is stopped and a bulb V2 is closed. A bulb 
4, a bulb 6, and a bulb 7 are closed after fixed time amount. 

[0075] Drawing 5 is the fuel cell structure-of-a-system Fig. of the gestalt of the 5th operation. 
[0076] In a cartridge 300, a fuel tank 301 is arranged at the lower part, the fuel cell eel stack 302 is arranged in 
the center section, and, as for the fuel cell system of the gestalt of this operation, the fuel cell controller 303 is 
arranged in the upper part. A fuel cell system is a gestalt which contains the fuel cell eel stack 302, the fuel cell 
controller 303, and a fuel tanJc 301 to the cartridge 300 of one box as a basic configuration, and a component 
can be arranged in a column and it can be made the configuration which is easy to include also in a narrow 
electric car by considering as a long and slender configuration. 

[0077] Since the fuel cell system of a cartridge-type becomes the weight of several kg on the whole, the way 
with which stands downward and a load is equipped tends to treat it, and the versatility in respect of wearing 
goes up [ the direction narrow in a unit configuration ] it. Therefore, when a fuel is hydrogen, as a layout at this 
time, from the bottom, it considers as the order of a fiiel tank 301, the body 302 of a fuel cell, i.e., a fuel cell eel 
stack, and the fuel cell controller 303, and a configuration unit is arranged in a column. Since heat occurs and 
the upper part tends to get warm by the air convection current with a generation of electrical energy from the 
fuel cell eel stack 302, in order to avoid heating of a fuel tank 301 , a fuel tank 301 is arranged in the lower part 
of the fuel cell eel stack 302. 

[0078] Thus, although a fuel tank 301 is arranged to the fuel cell eel stack 302 and fuel cell controller 303 down 
side so that a fuel tank 301 may not be heated superfluously, since those upper parts will also be heated by the 
air convection current, if the fuel cell eel stack 302 and fuel cell controller 303 grade may be heated by the 
contingency, when a fuel is a liquid, a fuel tank 301 is arranged to the fuel cell eel stack 302 up side, and you 
may make it supply a fuel by natural fall. 

[0079] That is, if a fuel arranges the fuel tank 301 in the upper part of the fuel cell eel stack 302 in the case of a 
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liquid etc., since a fuel will carry out natural fall with gravity at the fuel cell eel stack 302, a component like a 
pumping pump becomes xmnecessary and becomes advantageous in respect of cost, a payload, etc. In this case, 
in order to prevent that a fuel tank 301 is heated by the air convection current by eel waste heat, eel storage 
space prepares the fuel tank storage space of the isolated another room, and attaches a heat insulator in a 
septum. Moreover, in order to prevent that a heat insulator ignites with hotter waste heat etc., it is a wrap about 
fiiel tank storage space with an incombustible material further. 

[0080] A fuel cell system is equipped with the auxiliary cell 340. For starting of the fuel cell eel stack 302, the 
auxiliary cell 340 starts the fuel cell controller 303 by tiie main power supply circuit 341, through an actuator 
317 in making an air pump 321 drive *♦**, open and close a fuel valve 316, or drives the fuel heater 315 which 
constitutes temperature up equipment, or serves as a power soxirce to the fuel cell controller 303. This auxiliary 
cell 340 charges a part for the consumed power in response to supply after starting of the fuel cell eel stack 302 
from the fuel cell eel stack 302. 

[0081] The fuel cell controller 303 is equipped with nonvolatile memory 342, and remaining fuel data etc. are 
memorized by nonvolatile memory 342. The remaining fuel display 350 is formed in the upper part of a fuel 
cell system, and the fuel of a fuel tank 301 is displayed on it by LED. Thus, the fuel cell controller 303 makes a 
remaining fiiel display make it serve a double purpose, and it arranges the remaining fuel display 350 at the 
topmost part so that it may be easy to check by looking from the bottom. 

[0082] A fuel tank 301 is arranged in fuel tank storing room 304a formed in the fuel tank storing case 304, and 
this fuel tank storing room 304a is open for free passage with the wind hole 306 formed in the cartridge 300 
through the introductory duct 305, and is opening it for free passage with the exhaust port 308 formed in the 
cartridge 300 through the jet pipe 307. 

[0083] He is trying for the fuel temperature of a fuel tank 301 to turn into an OAT by the transit wind which the 
wind hole 306 was located in the before [ a car travelling direction ] side, and the exhaust port 308 was located 
in the before [ a car travelling direction ] side, and was taken in from the wind hole 306 flowing fuel tank 
storing room 304a through the introductory duct 305, and being exhausted from an exhaust port 308 through a 
jet pipe 307. In order to bring forward the gaseous diffusion to the inside of atmospheric air at the time of fuel 
gas leakage, the fuel tank storing case 304 was made into the another room structure intercepted by the septum, 
and the wind hole 306 and exhaust port 308 which are a vent hole with the open air are established. Thus, if fuel 
tank storage space and eel storage space are isolated by the septum 311 and a wind hole is prepared in the upper 
part of a septum 311 in a travelling direction and its tail end, respectively, hydrogen will be back spread in 
atmospheric air smoothly by the property lighter than air and the flow of the transit style. 
[0084] Moreover, it is carrying out that it is making the wall of fuel tank storing room 304a incline toward back 
so that it may be spread back promptly at the time of leakage, since fuel gas is generally lighter than air, uniting, 
and arranging an exhaust port 308 in a location higher than a wind hole 306, and is easy to diffuse gas back. 
[0085] Thus, in the case of gases, such as hydrogen gas, supposing the gas leakage from a fuel tank 301 , the 
fuel tank storing section improves ventilation and the fuel of a fuel tank 301 leads to the open air. Furthermore, 
if the wall of a septum 3 1 1 is made to incline toward back and it prepares in a high location with the back 
exhaust port 308 at it, the gas which leaked also by the car idle state will become that it is easy to be spread 
back. 

[0086] Heat insulator 309a and incombustible-material 309b are prepared in the fuel tank storing case 304. By 
covering fuel tank storing room 304a by heat insulator 309a, it can carry out as [ heat / a fuel tank 301 / 
carelessly ] with the waste heat of the fUel cell eel stack 302 etc. Moreover, by covering fuel tank storing room 
304a by incombustible-material 309b, by short-circuit of the fiiel cell eel stack 302 or the fuel cell controller 
303 etc., even if the circumference heats, it is carrying out as [ be / it / less than a fuel tank 301 ], Moreover, the 
septum 311 separated and fuel tank storing room 304a and the eel storing room 310 have mitigated the thermal 
effect to a fuel tank 301 . 

[0087] The fiiel tank attachment pilot switch S61, the remaining fuel reset switch S62, and the fiiel leak detector 
312 are arranged at the fuel tank storing case 304, The fiiel tank attachment pilot switch S61 detects 
installation/removal of a fuel tank 301 , and sends this information to the fiiel cell controller 303. By the fiiel cell 
controller 303, supply of a fiiel is enabled from a fiiel tank 301 by installation detection at the fiiel cell eel stack 
302, by removal detection, the actuator 317 of a fiiel valve 316 is operated and a fiiel valve 316 closes. 
[0088] The remaining fiiel reset switch S62 operates at the time of exchange of a fuel tank 301 , and resets the 
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remaining fuel of the nonvolatile memory 342 of delivery and the fuel cell controller 303 for remaining fuel 
reset information for the fuel cell controller 303. 

[0089] Moreover, from a fuel tank 301, the fuel leak detector 312 (if it is hydrogen gas hydrogen gas sensor) is 
located in the downstream, detects fuel leakage, and delivery and the fuel cell controller 303 close a fuel valve 
316 for fuel leakage information for the fuel cell controller 303, and it suspends a generation of electrical 
energy. 

[0090] Moreover, the fuel tank attachment fixed part 313 is formed in the fuel tank storing room 304, and the 
exchangeable fuel tank 301 is fixed to it. Fuel output port 314 is established in this fuel t^ik attachment fixed 
part 313, and the fuel taken out from this fuel output port 314 is supplied to the fuel cell eel stack 302 through 
the fuel charging line 318. 

[0091] A fuel valve 316 is formed in the fuel charging line 318, and this fuel valve 316 is opened and closed 
with an actuator 317 to it. An actuator 317 opens and closes a fuel valve 316 based on the command from the 
fuel cell controller 303, and controls the fuel supplied to the fuel cell eel stack 302. Closing motion of a fuel 
valve 316 is automated with the fuel cell controller 303 and an actuator 317, in operation in the normal 
condition, if a fuel valve 3 16 is opened and a fuel is exhausted, a fuel tank 301 will be removed, or a certain 
failure etc, closes a fuel valve 316 in the situation besides a use assumption. 

[0092] In order to raise the reactivity of the fuel cell eel stack 302, a fuel heater 3 1 5 is formed between a fuel 
tank 301 and the fuel cell eel stack 302, by control of the fuel cell controller 303, at the time of the need, a fuel 
heater 3 1 5 is turned on through an actuator 317, and a fuel heater 3 1 5 is turned off at the time of unnecessary. 
[0093] Power is used for a fuel heater 315 and an electric power supply is carried out from both the auxiliary 
cell 340 and the fuel cell eel stack 302. Since power can be further supplied to a fuel heater 315 while the 
generation-of-electrical-energy engine performance of the fuel cell eel stack 302 increases and charging the 
auxiliary cell 340 by heating a fuel, the generation-of-electrical-energy engine performance of the fuel cell eel 
stack 302 can be increased quickly. If the temperature of the fuel cell eel stack 302 rises enough, with a fuel 
heater 302, it will not heat but, on the other hand, the fuel of ** will get warm automatically within the fuel cell 
eel stack 302. In this case, a fuel heater 315 is turned off by the fuel cell controller 303. 
[0094] Inlet of cooling style 319a is opened for free passage and prepared in the eel storing room 310 at a 
before [ a car travelling direction ] side, and exhaust-port of cooling style 319b is opened for free passage and 
prepared in the eel storing room 310 at the backside [ the car travelling direction ] at the fuel cell system. In the 
eel storing room 310, the eel cooling fan 320 is arranged and this eel cooling fan 320 is driven by the fuel cell 
controller 303. A cooling wind is compulsorily taken in by the drive of this eel cooling fan 320 from inlet of 
cooling style 319a at the eel storing room 310, the fuel cell eel stack 302 is cooled, it is exhausted from exhaust- 
port of cooling style 319b, and the transit wind of an electric car is used for eel cooling. 

[0095] In the eel storing room 310, an air pump 321 is arranged and this air pump 321 is driven by the fuel cell 
controller 303. Air is supplied to the fuel cell eel stack 302 by the drive of this air pump 321 through the air 
supply piping 322. 

[0096] If the configuration of the fuel cell eel stack 302 is explained briefly, the hydrogen which serves as a fuel 
from a fuel tank 301 at a cathode (cathode) is supplied, and fi^om an air pump 321 , air will be ****(ed) as an 
oxidizer to an anode (anode plate), and it will generate electricity by performing electrochemical reaction by the 
catalyst. Macromolecule ion exchange membrane is infixed between two electrodes. Water is supplied in order 
to get wet in order to secure the permeability of a hydrogen ion to this ion exchange membrane and to make it 
move to it smoothly, and to consider as a condition. The fuel cell eel stack 302 is constituted by making such an 
electrode pair into a unit, and the fuel cell of the predetermined output which totaled the electromotive force of 
each eel combining the eel of two or more sheets is formed. Generation of heat accompanying the electromotive 
force reaction of the fuel cell eel stack 302 passes air on the periphery of the fiiel cell eel stack 302, and cools 
on it. 

[0097] By using a methanol as a primary fuel, this is mixed with water, heating evaporation is carried out, the 
catalytic reaction of a reforming machine decomposes into hydrogen and a carbon dioxide, and the hydrogen 
used as a fuel supplies this hydrogen gas to the anode electrode of the fuel cell eel stack 302 of a fuel cell, after 
reducing the concentration of the carbon monoxide generated in the minute amoimt with the reforming vessel 
through the shift converter, the selective oxidation reactor, etc. Or hydrogen gas may be directly supplied from a 
bomb. 
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[0098] The power of the fuel cell eel stack 302 is taken out with the power line 330,331 to the power fetch 
section 70, and the diode Dl of an antisuckback is connected to the power line 330. Furthermore, the eel 
temperature detection sensor SI 1 is formed in the fuel cell eel stack 302, this eel temperature detection sensor 
SI 1 detects eel temperature, and it sends to the fuel cell controller 303, 

[0099] Moreover, the external communications department 351 is established in the fuel cell controller 303. The 
ON/OFF information on a main switch SW, the abnormality information on external and a fuel cell controller 
seizing signal, a fuel cell control signal, etc. are received from the external commimications department of a car 
controller in this external communications department 351, and, on the other hand, remaining fuel information, 
remaining fiiel reset switch information, fuel cell temperature information, and the abnormality information on a 
fuel cell system are transmitted to the extemal communications department of a car controller by the external 
communications department 351. 

[0100] Thus, the fuel cell controller 303 has the function which commvinicates with the exterior, and serves as 
starting of the fuel cell controller 303 and the switch of OFF. A power source is turned OFF after closing a fuel 
valve 316 to the main power supply circuit 341, when there is no communication link from the outside. 
[0101] Moreover, the main power supply circuit 341 starts, and after starting transmits by arrival of a data 
signal and receives required data. With the gestalt of this operation, a fuel valve 316 is closed for the ON/OFF 
information on a main switch SW at the time of reception and OFF, and it releases at the time of ON. Moreover, 
remaining fuel and eel temperature are transmitted outside, by the extemal car controller, the fall of remaining 
fuel is got to know by communication link, and the maximum output of an electric motor 121 is extracted, or it 
is made to stop. Moreover, in order for the time of low temperature to make degradation of the fuel cell eel 
stack 302 prevent by getting to know eel temperature, the output of an electric motor 121 is extracted, and it is 
getting to know optimal temperature, and is made to correspond to full power. 

[0102] Moreover, from the effectiveness map by the eel current value from the current detection sensor SI 2, the 
eel electrical-potential-difference value from the electrical-potential-difference detection sensor SI 3, and the 
amount of fuel consumption-generations of electrical energy etc., a fuel carries out accxmiulation consumption 
count, remaining fuel is calculated, and it expresses as the lighting number of two or more LED which installed 
it in the remaining fiiel display 350. In order to memorize current remaining fuel at the time of a power source 
OFF, it memorizes to nonvolatile memory 342. 

[0103] Moreover, if the fiiel cell eel stack 302 begins a generation of electrical energy, in order for the rise of 
eel temperature to start and to maintain eel temperature at optimal temperature, the eel cooling fan 320 is driven 
and a temperature control is performed. The eel cooling fan 320 is stopped below with appropriate temperature 
for fuel consumption saving. In order to also use effectively natural air cooling depended in the style of transit, 
it prepared inlet of cooling style 319a to the travelling direction, and has prepared exhaust-port of cooling style 
319b back. 

[0104] An air pump 321 sends in the air for a reaction to the fuel cell eel stack 302, and if an air content is 
increased, it will adjust an air content indirectly, and the amoimt of generations of electrical energy increeises, 
and in order for the monitor of a eel electrical potential difference and a eel current to adjust the amoxmt of 
generations of electrical energy, if it reduces, its eimount of generations of electrical energy will decrease. 
[0105] When a main switch SW is turned off and a fiiel tank 301 is removed [ remaining fiiel ] for 0 (zero) and 
eel temperature more than an allowed value, the fuel cell controller 303 of the fuel cell controller 303 is failure 
or a certain cause. When it stops functioning (a fuel valve 316 is automatically closed when the fuel cell 
controller 303 will become out of control and excitation will be impossible, if closing motion of a fuel valve 
316 is made into an excitation type and it is made for a fuel valve 316 to close at the time of OFF.) Sometimes, 
a fuel valve 316 is automatically closed at the time of detecting the eel current / eel electrical potential 
difference besides an assumption etc. 

[0106] Next, the configuration of the 6th of the gestalt of operation of a fuel cell system is explained based on 
drawing 6 . The fuel cell system of the gestalt of this operation is a cartridge- type, and in a cartridge 300, the 
fuel cell eel stack 302 is arranged at the lower part, the fuel cell controller 303 is arranged in the center section, 
a fuel tank 301 is arranged in the upper part, and it only differs from the gestalt of operation shown in drawing 5 
with the point that the remaining fuel display 350 is arranged by the flank, and the fiiel cell system of the gestalt 
of this operation attaches the same sign, and omits explanation. 

[0107] If a fuel arranges that fuel tank 301 in the upper part of the fuel cell eel stack 302 in the case of a liquid 
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etc., since a fuel will carry out natural fall of the fuel cell system of the gestalt of this operation with gravity at 
the fuel cell eel stack 302, a component like a pumping pump becomes unnecessary and it becomes 
advantageous in respect of cost, a payload, etc. In this case, by the air convection current by eel waste heat, in 
order to prevent that a fuel tank 301 is heated, fuel tank storing room 304a of the another room isolated from the 
eel storing room 3 10 in the fuel tank storing case 304 is prepared, and heat insulator 309a is attached in the 
septum of the fuel tank storing case 304. Moreover, in order to prevent that heat insulator 309a ignites with 
hotter waste heat etc., it is a wrap about fuel tank storing room 304a at incombustible-material 309b further. 
[0108] Moreover, with the gestalt of this operation, although had, as for the auxiliary cell 340 which is a cell 
(capacity smallness) as auxiliary power 340 and a power source for fuel cell actuating which is a CPU power 
source, the cell for auxiliary power (capacity is size) holds and carries out unitization of the fuel cell eel stack 
302 of a fuel cell system, a fuel tank (hydrogen reservoir) 301, and the fuel cell controller 303 to the container 
of a cartridge 300, when there is nothing. To a part of cartridge 300, it had a power terminal and a signal 
terminal at the attaching part to an electric car, and a part of cartridge 300, and the power terminal and the 
signal terminal were carried out connectable with each terminal of motor car both sides at the time of the 
installation maintenance to the electric car of a cartridge 300. It is possible also in the location which isolated 
maintenance check of a fuel cell system, and a supplement of a fuel from the electric car by this. 
[0109] Moreover, it is possible to drive a fuel cell system in locations other than an electric car by arranging the 
auxiliary cell 340 for drive power soxirces of the fuel cell controller 303 in the container of a cartridge 300. 
[01 10] Moreover, the auxiliary cell 340 for drive power sources of the fuel cell controller 303 may be removed 
from the inside of the container of a cartridge 300, and may be arranged on motor C2ir both sides. If it is a 
location with a small cell or a power source, it is possible to drive a fuel cell system in locations other than an 
electric car. 

[0111] Drawing 7 is the control flow chart of a fuel cell controller. 

[01 12] By the fuel cell controller 303 with which the fuel cell system of a cartridge-type is equipped, if the 
existence of the signal transmission from the car controller 400 is judged (step al) and has signal transmission, 
it will judge whether it is the condition of starting of a fuel cell system (step a2). In step al, if there is no signal 
. transmission, signal transmission will judge the nothing persistence time (step a3), and if there is no allowed 
time signal transmission, it will memorize that it shifts to step a4 and there is no allowed time signal 
transmission in nonvolatile memory 342, the main power supply circuit 341 will be turned off (step a5), and it 
will shift to step a6. At step a6, it shifts to low consumption mode and actuation is suspended. 
[01 13] If signal transmission is in allowed time and it will not be stairted [ judge the activation status of a fuel 
cell system (step a2), and ], and the main power supply circuit 341 is tumed on and (step al) started, it will shift 
to step aS as it is. 

[0114] Cel temperature is judged at step aS. Under the conditions of the temperature T2> temperature Tl in the 
C£ise of the fuel cell eel temperature > temperature T2 The eel cooling fan 320 is tumed on (step a9). In the case 
of the temperature T2> fuel cell eel temperature > temperature Tl The eel cooling fan 320 is turned off and a 
fuel heater 315 is tumed off (step alO). In the case of temperature Tl> fuel cell eel temperature The eel cooling 
fan 320 is tumed off, a fuel heater 3 1 5 is tumed on (step all), and a main-switch condition and an abnormality 
flag are received from the car controller 400 at step al2. 

[0115] Next, a main-switch condition is judged (step al3), when a main switch SW is OFF, it shifts to step a25 
and a fuel valve 316 is closed, and when a main switch SW is ON, an external abnormal condition is judged 
(step al4), in the case of abnormalities, it shifts to step a25, and a fuel valve 316 is closed, and when not 
unusual, removal of a fuel tank 301 is detected (step ai5). 

[01 16] A fixel tank 301 removes at step al5, when it is a condition, it shifts to step a25, and a fuel valve 316 is 
closed, in the case of a wearing condition, eel temperature is detected (step a 16), in besides assxmiption 
temperature, it shifts to step a25, a fuel valve 316 is closed, and, in the case of optimal temperature, fuel leakage 
is detected (step al7). 

[01 17] When it shifts to step a25 and a fuel valve 316 is closed, when there is fuel leakage at step al7, and there 
is no fuel leakage, detection of the eel current of a fuel cell system and a eel electrical potential difference is 
performed (step a 18), and a eel current and a eel electrical potential difference check that it is assumption within 
the limits, respectively (step al9). 

[01 18] When at least one side of a eel current and a eel electrical potential difference is outside an assumption at 
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step al9, it shifts to step a25 and a fiiel valve 316 is closed, and fuel consximption is calculated when both a eel 
current and a eel electrical potential difference are assumption within the limits (step a20). From the 
effectiveness map by the eel current value, the eel electrical-potential-difference value, and the amoimt of fuel 
consximption-generations of electrical energy etc., a fuel carries out accimiulation consumption coimt and 
calculation of fuel consumption calculates remaining fuel. 

[01 19] Next, if it judges whether the remaining fuel reset switch S62 was pushed (step a21) and a remaining 
fuel reset switch is pushed, remaining fuel will be reset to 100% (step a22), and in step 2i21 , if the remaining 
fuel reset switch S62 is not pushed, in step a23, the existence of remaining fuel will be detected as it is. 
[0120] When it shifts to step a25 at step a23 when there is no remaining fuel, and a fuel valve 316 is closed and 
there is remaining fuel, it is ordered disconnection of a fuel valve 316 (step a24). 

[0121] And each abnormality in a cartridge 300 is calculated (step a26), and it displays with the lighting number 
of two or more LED which installed remaining fuel in the remaining fUel display 350 (step a27). Remaining 
fuel, eel temperature, and an abnormality flag are transmitted to a car controller (step a28), and with a eel 
electrical potential difference, a eel current, and eel temperature, a reaction air content is calculated, an air pump 
321 is driven (step a29), and it shifts to step al. 

[0122] Next, the control system of the electric car which makes a fuel cell system a driving source is explained 
based on drawing 8 . Drawing 8 is the block diagram of the control system of an electric car. 
[0123] The power taken out fi'om the power fetch section of a fuel cell system is sent to the motorised circuit 
404 through the power line 402,403. An electric motor 121 is connected to this motorised circuit 404 through 
the power line 405,406, and the motorised circuit 404 drives an electric motor 121 in it based on the control 
signal from CPU407. CPU407 controls the motorised circuit 404 based on the duty ratio of ON-OFF, and 
changes the output of an electric motor 121. 

[0124] A current sensor S31 is formed in the power line 406, and this current sensor S31 detects an electric 
motor current, and sends it to CPU407 through Interface IF. Moreover, CPU407, auxiliary power 408, and a 
power circuit 410 are connected to the power line 405,406 in the motorised circuit 404 at juxtaposition. 
Auxiliary power 408 consists of rechargeable batteries, and it gives auxiliary power to the motorised circuit 404 
through a power circuit 410 while it is a drive power source of CPU407. 

[0125] The ON/OFF signal of a main switch SW is sent to CPU407 tiirough Interface IF. Moreover, the vehicle 
speed pulse from a speed sensor S51 is sent to CPU407 through Interface IF, and the input torque of the torque 
sensor S52 which detects the driving torque based on control force by foot is sent to CPU407 through Interface 
IF. CPU407 controls the motorised circuit 404 so that it may change the output of an electric motor 121 so that 
the vehicle speed is low and it may become big assistant ratio = motor output torque / input torque (0-1 .5) based 
on the vehicle speed by the vehicle speed pulse, and the treading strength by the input torque. 
[0126] Furthermore, the remaining fuel information from CPU407 is sent to a display 71 through Interface IF. 
Moreover, nonvolatile memory 420 and the remaining ftiel reset switch 421 are connected to CPU407, and 
remaining fuel data are memorized by nonvolatile memory 420. 

[0127] The electrical-potential-difference detection sensor S13 is connected to the power line 330,331, fuel cell 
output voltage is detected, and it sends to CPU407 through Interface IF. Moreover, the current detection sensor 
S12 is connected to the power line 330, the fuel cell output current is detected, and it sends to CPU407 through 
Interface IF. Moreover, fuel cell temperature is sent to CPU407 through Interface IF from the eel temperature 
detection sensor SI 1 of the fuel cell eel stack 302. 

[0128] CPU407 computes the supply output of MOTAHE from the motor current detection value of the current 
detection sensor S71, and controls the motor electric circuit 404 to bring the difference of a target motor 
demand power value and the supply output value to an electric motor 121 close to 0 to become an input torque 
and the assistant motor torque computed from the assistant ratio which becomes settled in the vehicle speed etc. 
so that the target motor demand power computed from the vehicle speed and assistant motor torque is supplied 
from the motor electric circuit 404. CPU407 controls the fuel cell controller 303 so that the fuel cell eel stack 
302 outputs a target motor demand power value. That is, a fuel cell control signal is sent to the external 
conununications department 351 of the fuel cell controller 303 from the extemal communications department so 
that the difference of the fuel cell output voltage which is an actual output from the fuel cell eel stack 302, the 
fuel cell output value computed from the fuel cell output current, and a target motor demand power value may 
be brought close to 0. The controller 303 besides ****** controls a fuel valve 316 through an air pump 321 and 
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an actuator 317 based on a fuel cell control signal and fuel cell temperature, and controls the output power of 
the fuel cell eel stack 302. 

[0129] A fuel heater 315 is connected to the power line 402,403 through the power line 422,423, and a fuel 
heater 315 is controlled through Interface IF from CPU407, turns on a fuel heater 315 at the time of the need, 
and tums off a fuel heater 3 1 5 at the time of xmnecessary. Power is used for a fiiel heater 315 and an electric 
power supply is carried out from auxiliary cell 340 and fuel cell eel stack 302 both. While the generation-of- 
electrical-energy engine performance of the fuel cell eel stack 302 increases and charging auxiliary power 340 
by heating a fuel Since power can furthermore be supplied to a fuel heater 315, the generation-of-electrical- 
energy engine performance of the fuel cell eel stack 302 can be increased quickly. On the other hand If the 
temperature of the fuel cell eel stack 302 rises enough, it does not heat with a fuel heater 315, but the fuel of** 
gets warm automatically among the fuel cell eel stacks 302, and it tums off a fuel heater 315 by CPU407 of the 
car controller 400 in this case. 

[0130] Next, the control system of the hybrid battery-assisted bicycle which makes a fuel cell system a driving 
source is explained based on drawing 9 and drawing 10 . Drawing 9 is the block diagram of the control system 
of a hybrid battery-assisted bicycle. 

[0131] The power taken out from a fuel cell system is sent to the motorised circuit 404 through the power line 
402,403. An electric motor 121 is connected to this motorised circuit 404 through the power line 405,406, and 
the motorised circuit 404 drives an electric motor 121 in it based on the control signal from CPU407. CPU407 
controls the motorised circuit 404 based on the duty ratio of ON-OFF, and changes the output of an electric 
motor 121. 

[0132] Moreover, the rechargeable battery 500 is connected to the power line 402,403 through the power line 
501,502. A rechargeable battery 500 is equipped with a temperature sensor S71, rechargeable battery 
temperature is detected, and it sends to CPU407 through Interface IF. 

[0133] Moreover, a voltage sensor S72 is formed in the power line 501,502, a rechargeable battery electrical 
potential difference is detected to it, and it sends to CPU407 through Interface IF. A current sensor S73 is 
formed in the power line 501, a rechargeable battery current is detected to it, and it sends to CPU407 through 
Interface IF. CPU407 computes the capacity of a rechargeable battery 500 by integrating time amount with the 
current value of direct or a current sensor S73 from the electrical-potential-difference value of a voltage sensor 
S72, and a result is written in nonvolatile memory 420. In addition, at the time of charge, at the time of negative 
and discharge, the current value has set up so that it may become forward. 

[0134] The power control device 600 which consists of DC to DC converters is connected to the output side of 
a fuel cell system, and a rechargeable battery 500 is connected to this fuel cell system to an electric motor 121 at 
juxtaposition. 

[0135] Moreover, the electrical -potential-difference detection sensor S13 detects fuel cell output voltage, and 
sends it to CPU407 through Interface IF. Moreover, the current detection sensor S12 detects the fuel cell output 
current, and sends it to CPU407 through Interface IF. 

[0136] A power control device 600 is output good transformation, transforms the electrical potential difference 
from a fuel cell system into an electrical potential difference required for motorised from CPU407 according to 
the output-control signal sent through Interface IF, and supplies power to an electric motor 121. Adjustment 
control of the allocation of the power supplied to an electric motor 121 from a fuel cell system and a 
rechargeable battery 500 by this power control device 600 according to operational status, the capacity of a 
rechargeable battery 500, etc. is carried out. 

[0137] Moreover, CPU407 and a power circuit 410 are connected to juxtaposition in the motorised circuit 404, 
and CPU407 is started by the power line 402,403 through a power circuit 410. 

[0138] The ON/OFF signal of a main switch SW is sent to CPU407 through Interface IF. Moreover, the vehicle 
speed pulse from a speed sensor S51 is sent to CPU407 through Interface IF, and the input torque of the torque 
sensor S52 which detects the human power torque based on control force by foot is sent to CPU407 through 
Interface IF. CPU407 controls the motorised circuit 404 based on the vehicle speed by the vehicle speed pulse, 
and the treading strength by the input torque, and changes the output of an electric motor 121. Furthermore, the 
remaining fuel information from CPU407 is sent to a display 71 through Interface IF. 
[0139] CPU407 sends a fuel cell control signal to the extemal conmiunications department of the fuel cell 
controller 303 from the extemal communications department based on fuel cell output voltage, the fuel cell 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/1 2/2005 



JP,2002-373684,A [DETAILED DESCRIPTION] 



Page 13 of 17 



output current, and fuel cell temperature. The fuel cell controller 303 controls a fuel valve 316 through an air 
pump 321 and an actuator 317 based on a fuel cell control signal, and controls the output power of the fuel cell 
eel stack 302. 

[0140] Drawing 10 is the control flow chart of the control system of a hybrid battery-assisted bicycle. 
[0141] Flows of control begin, and if a main switch SW is tumed on, at step bl , rechargeable battery capacity 
and remaining fuel are read in nonvolatile memory 420, the seizing signal of a fuel cell system is outputted (step 
b2), the condition of a main switch SW is judged (step b3), and when a main switch SW is OFF, write-in 
actuation termination of rechargeable battery capacity and the remaining fuel will be carried out from 
nonvolatile memory 420 (step b4). 

[0142] When a main switch SW is ON, the current of a fuel cell system, an electrical potential difference, and 
temperature are detected (step b5), the temperature of the fuel cell system present at step b6 is judged, in more 
than allowable temperature, a fuel heater 315 is tumed off, it shifts to step b9 (step b7), in below allowable 
temperature, a fuel heater 315 is tumed on, and it shifts to step b9 (step b8). 

[0143] It judges whether the output of a torque sensor S52, a motor current, and a speed sensor S51 is detected 
at step b9, and there is any input torque from a torque sensor S52 by treading in of the pedal of a car (step blO). 
When a fuel cell system judges that it is under starting (step bl 1) and is starting, the vehicle speed judges that it 
is more than S2 (step bl2), when the vehicle speed is less than [ S2 ], a fuel cell system judges that it is under 
starting (step bl3), and if there is an input torque, when it is under starting, a motor current command vsilue will 
be calculated at step bl4. 

[0144] When there is no input torque at step blO, the stop signal of a fuel cell system is outputted after 
convention time amount progress at step bl5, and it shifts to step bl2 (step bl6). When a fuel cell system is not 
starting at step bl 1, the seizing signal of a fuel cell system is outputted and it shifts to step bl2 (step bl7). 
[0145] Moreover, when the vehicle speed is more than S2 at step bl2, the stop signal of a fuel cell system is 
outputted after convention time amount progress at step bl8, and it shifts to step bl4 (step bl9). When a fuel 
cell system is not starting at step bl3, the seizing signal of a fuel cell system is outputted and it shifts to step 
bl4(step b20). 

[0146] A motor current command value is calculated at step bl4, to become the target motor cxirrent value 
which carried out in this way and was calculated, in step b21, a motor duty output is performed and an electric 
motor 121 is controlled. 

[0147] Next, in step b22, if the condition of the remaining fuel reset switch S62 is judged and the remaining 
fuel reset switch S62 is pushed, a fuel will be reset to 100% (step b23), and the fuel consumption and remaining 
fuel of a fuel cell system will be calculated (step b24). In step b22, if the remaining fuel reset switch S62 is not 
pushed, in step b24, the fuel consumption and remaining fuel of a fuel cell system will be calculated as it is. 
[0148] From the effectiveness map by the eel current value, the eel electrical -potential-difference value, and the 
amount of fiiel consumption-generations of electrical energy etc., a fuel carries out accumulation consumption 
coxmt, and calculation of fuel consumption calculates remaining fuel, and expresses it as the lighting number of 
two or more LED which installed it in the remaining fuel display 350 in step b25, and is displayed on a display 
71, and shifts to step b3. 

[0149] Next, the control system of the hybrid battery-assisted bicycle of the gestalt of other operations which 
make a ftzel cell system a driving source is explained based on drawing 1 1 . Drawing 1 1 is the control flow chart 
of the control system of a hybrid battery-assisted bicycle, and the gestalt of this operation shows the case where 
it does not have the power control device. 

[0150] Flows of control begin, and if a main switch SW is tumed on, at step cl, rechargeable battery capacity 
and remaining fuel are read in nonvolatile memory 420, the condition of a main switch SW is judged (step c2), 
and when a main switch SW is OFF, termination of rechargeable battery capacity and the remaining fuel of 
operation will be written in and carried out from nonvolatile memory 420 (step c3). 

[0151] When a main switch SW is ON, the activation status of the present fuel cell system is judged (step c4), 
and, in not starting, the rechargeable battery capacity present at step c5 judges that it is more than C2 (60%). 
When rechargeable battery capacity is under C2 (60%), ON instruction of starting of a fuel cell system is 
performed (step c6), and ttie current of a rechargeable battery, an electrical potential difference, and temperature 
are detected (step c7). 

[0152] When the fuel cell system has started at step c4, the current of a fuel cell system, an electrical potential 
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difference, and temperature are detected (step c8), the temperature of a fuel cell system current at step c9 is 
judged, in more than allowable temperature, a fuel heater 315 is tumed off, it shifts to step c7 (step clO), in 
below allowable temperature, a fuel heater 315 is tumed on, and it shifts to step c7 (step cl 1). 
[0153] If the current of a rechargeable battery, an electrical potential difference, and temperature are detected at 
step c7, rechargeable battery capacity will be calculated (step cl3), and the capacity of the current rechargeable 
battery 500 will be judged (step cl4). 

[0154] At step cl4, the OFF command of fiiel cell starting by it being the case where rechargeable battery 
capacity is more than C2 (60%) is sent to the fuel cell controller 303 from the car controller 400 (step cl5). The 
output of a torque sensor S52, a motor current, and a speed sensor S51 is detected at step cl6. 
[0155] At step cl4, ON command of fuel cell starting by it being the case where rechargeable battery capacity is 
below Cl (40%) is sent to the fuel cell controller 303 from the car controller 400 (step cl 5), and shifts to step 
cl6 after that. 

[01 56] The output of a torque sensor S52, a motor current, and a speed sensor S51 is detected at step cl6, a 
motor current command value is calculated at step cl8, to become the target motor current value which carried 
out in this way and was calculated, in step cl9, a motor duty output is performed and an electric motor 121 is 
controlled. 

[0157] Next, in step c202, if the condition of the remaining fuel reset switch S62 is judged and the remaining 
fuel reset switch S62 is pushed, a fuel will be reset to 100% (step c21), and the fuel consumption and remaining 
fuel of a fuel cell system will be calculated (step c22). In step c20, if the remaining fuel reset switch S62 is not 
pushed, in step c22, the fiiel consvimption and remaining fuel of a fuel cell system will be calculated as it is. 
[0158] From the effectiveness map by the eel current value, the eel electrical-potential-difference value, and the 
amoxmt of fuel consumption-generations of electrical energy etc., a fuel carries out accumulation consumption 
count, and calculation of fuel consumption calculates remaining fuel, and expresses it as the lighting number of 
two or more LED which installed it in the remaining fuel display 350 in step c23, and is displayed on a display 
71, and shifts to step c2. 

[0159] Next, the configuration of the gestalt of other operations of a fuel cell system is explained based on 

drawing 12 . 

[0160] The fuel cell system of the gestalt of this operation is carried in the electric car. Bearing of the rotation of 
a crankshaft 812 of this electric car is made free to the joining segment with a seat pillar 609, a crank 813 is 
attached in the right-and-left both ends of a crankshaft 812, and the pedal 814 is supported to revolve by the 
edge of each crank 813. A crankshaft 812 rotates by rotation of a pedal 814, and a rear wheel 623 is driven 
through a chain 626. The power unit 720 is arranged at the axle 661 of a rear wheel 623. A power imit 620 puts 
side by side the main drive system by crew's treading strengfli, and the auxiliary power system by the electric 
motor 721, and is constituted. 

[0161] A fuel cell system is arranged between the sheet section of a car, and a rear wheel 623, and is located 
above a rear wheel 623 by the backside [ the seat pillar 609 of a sheet 800 ]. The car control controller 632 and 
the fiiel cell controller 604 of a fuel cell system are contained by the control case 700 together. A rechargeable 
battery 601 is arranged at the lower part of a fuel cell system, the fuel cell eel stack 602 is arranged in the center 
section, the fuel cell eel stack 602 performs electrochemical reaction with air and a methanol water solution, 
and generates electricity, it is arranged in the upper part location of the fuel cell eel stack 602, air is inhaled 
fi'om the air filter 61 0 by the drive of an air pump 611, and the air filter 610 and an air pump 611 are supplied to 
the fuel cell eel stack 602. The waste water tank 612 is arranged behind the air filter 610. 
[0162] The water discharged from the fuel cell eel stack 602 is stored by the waste water tank 612, and it is 
discharged by the back lower part through the wastewater pipe which the water of the water surface more than 
the predetermined level of a waste water tank 612 does not illustrate. 

[0163] Moreover, the filter 614 which has a catalyst purifies a waste water tank 612 to exhaust gas, and it is 
emitted to atmospheric air. 

[0164] Moreover, the methanol water mixer 620, the fuel heater 621, and the fuel pump 622 are arranged, A 
fuel tank 701 is arranged up, the methanol water mixer 620 is arranged caudad, and the amount of methanols 
which supplies a methanol to the methanol water mixer 620 from a fuel tank 701 is controlled. 
[0165] Moreover, to the methanol water mixer 620, water is supplied from the waste water tank 612 arranged 
up, a methanol and water are mixed with the methanol water mixer 620 to it, and a methanol water solution is 
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obtained to it. 

[0166] The methanol water solution wanned with the fuel heater 621 is supplied to the fuel cell eel stack 602 by 
the drive of a fuel pump 622. Since the methanol water mixer 620 can improve reactivity by raising the 
temperature of a fuel, it is arranged in the back location of the fuel cell eel stack 602 of tiie soxirce of heat 
release. 

[0167] If the configuration of the fuel cell eel stack 602 is explained briefly, the methanol water solution used as 
a fuel will be supplied to a cathode (cathode), air will be supplied to an anode (anode plate) as an oxidizer, and 
it will generate electricity by performing electrochemical reaction by the catalyst. Macromolecule ion exchange 
membrane is infixed between two electrodes. Water is supplied in order to get wet in order to secure the 
permeability of a hydrogen ion to this ion exchange membrane and to make it move to it smoothly, and to 
consider as a condition. A eel is constituted by making such an electrode pair into a unit, and the fuel cell of the 
predetermined output which totaled the electromotive force of each eel combining the eel of two or more sheets 
is formed. A rechargeable battery 601 charges and the power of the fuel cell eel stack 602 drives an electric 
motor 621 through Motor Driver 633. The rechargeable battery controller 605 is arranged at the before [ Motor 
Driver 633 ] side. 

[0168] With the gestalt of this operation, since temperature up equipment is the exoergic components which 
constitute a fuel cell system, a rechargeable battery 601 (dc-battery) and Motor Driver 633 grade generate heat, 
the path P20 of the fuel cell eel stack 602 or a fuel-supply system is heated using this generation of heat and a 
temperature up can be performed, warm-up time can be shortened and the energy efficiency of the whole car 
also improves. Moreover, since a rechargeable battery 601 (dc-battery) and Motor Driver 633 are arranged in a 
low location, transit stability is good. 

[0169] Next, the configuration of the gestalt of other operations of a fuel cell system is explained based on 
drawing 13 . The fuel cell eel stack 602, an air pump 611, and a fuel pump 622 make the fuel cell system of the 
gestalt of this operation meet a front-wheel side between a front- wheel side and a seat pillar 609, and it is 
arranged, and makes a fuel tank 701 meet a seat pillar 609, it is arranged, and the methanol water mixer 620 and 
the rechargeable battery 601 (dc-battery) are arranged in the meantime. Behind a seat pillar 609, the car control 
controller 632 and the fuel cell controller 604 are contained by the control C£ise 700 together, and are arranged, 
and Motor Driver 633 is arranged in the lower part location. 

[0170] With the gestalt of this operation, since the path P20 and the methanol water mixer 620 of a fuel-supply 
system are heated and a temperature up can be performed by generation of heat of a rechargeable battery 601 
(dc-battery), warm-up time can be shortened and the energy efficiency of the whole car also improves. 
[0171] Moreover, since the rechargeable battery 601 (dc-battery) with comparatively heavy weight, the motor 
driver 633, and a fuel tank 701 are arranged low, transit stability is good. Moreover, a hybrid system can be 
mounted, without sacrificing the tooth space of the loading platform which mounts a load, since crew's length 
from the crotch to the cuff is used. 

[0172] Next, the configuration of the gestalt of other operations of a fuel cell system is explained based on 
drawing 14 . Although the fuel cell system of the gestalt of this operation is constituted like the gestalt of 
operation of drawing 13 , it contacted the rechargeable battery 601 (dc-battery) to the methanol water mixer 620 
down side, and arranges it. Since the path P20 and the methanol water mixer 620 of a fuel-supply system are 
heated and a temperature up can be performed by generation of heat of a rechargeable battery 601 (dc-battery), 
warm-up time can be shortened and the energy efficiency of the whole car also improves. 
[0173] Next, the configuration of the gestalt of other operations of a fuel cell system is explained based on 
drawing 1 5 . Although constituted like the gestalt of operation of drawing 13 , the fuel cell system of the gestalt 
of this operation exchanged the arrangement location lor the fuel tank 701 and the fuel cell eel stack 602, made 
the fuel tank 701 meet behind a front wheel, has arreinged it, and the fuel cell eel stack 602 was made to meet 
ahead of a seat pillar 609, and it arranges it. 

[0174] Next, the configuration of the gestalt of other operations of a fuel cell system is explained based on 
drawing 16 . Between the front- wheel side and the seat pillar 609, the fuel cell eel stack 602 and an air pump 
61 1 are arranged, and behind the seat pillar 609, a fuel tank 701, a rechargeable battery 601 (dc-battery), the 
methanol water mixer 620, the car control controller 632, and the fuel cell controller 604 are contained by the 
control case 700 together, and the fuel cell system of the gestalt of this operation is arranged. A fuel pump 622 
and Motor Driver 633 are arranged in the lower part location of the methanol water mixer 620, the car control 
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controller 632, and the fuel cell controller 604. 

[0175] With the gestalt of this operation, since the path P20 and the methanol water mixer 620 of a fuel-supply 
system are heated and a temperature up can be performed by generation of heat of Motor Driver 633, warm-up 
time can be shortened and the energy efficiency of the whole car also improves. 

[0176] Moreover, since the rechargeable battery 601 (dc-battery) is built in in the fuel tank 701 and the 
temperature up of the fuel cell eel stack 602 can be performed using generation of heat of a rechargeable battery 
601 (dc-battery), warm-up time can be shortened still more effectively. 

[0177] Moreover, a hybrid system can be mounted, without sacrificing the tooth space of the loading platform 
which mounts a load, since crew's length from the crotch to the cuff is used. Furthermore, the economical 
demerit at the time of a fall can be made low by arranging the expensive car control controller 632 and the 
expensive fuel cell controller 604, the motor driver 633, and a rechargeable battery 601 (dc-battery) near a sheet 
also in the component of a hybrid system. 

[0178] Next, the configuration of the gestalt of other operations of a fuel cell system is explained based on 
drawing 17 . Between the seat pillar 609 and the rear wheel 623, the fuel cell eel stack 602, an air pvimp 61 1 , a 
fuel tank 701, a rechargeable battery 601 (dc-battery), the methanol water mixer 620, the car control controller 
632, and the fuel cell controller 604 are contained by the control case 700 together, and the fuel cell system of 
the gestalt of this operation is arranged. A fuel pump 622 and Motor Driver 633 are arranged in the lower part 
location of the methanol water mixer 620, the car control controller 632, and the fuel cell controller 604. 
[0179] With the gestalt of this operation, since the path P20 and the methanol water mixer 620 of a fuel-supply 
system are heated and a temperature up can be performed by generation of heat of Motor Driver 633, warm-up 
time can be shortened and the energy efficiency of the whole car also improves. 

[0180] Moreover, it is loading using between a rear wheel 623 and loading platforms 650, and a hybrid system 
can be mounted, without sacrificing the tooth space which moimts a load, since the bottom of a loading 
platform 650 is used. Moreover, since there is little reconstruction range of a car body, the versatility of a frame 
is high and can hold down the cost of a car. 
[0181] 

[Effect of the Invention] Warm-up time until a fuel cell changes into the condition that it can generate electricity 
efficiently can be shortened by heating a fuel with temperature up equipment at invention according to claim 1 
by the above explanation, so fliat clearly, and carrying out the temperature up of the fuel cell eel stack to 
generation-of-electrical-energy temperature. 

[0182] By invention according to claim 2, with a small and lightweight configuration, the warm-up time of a 
fuel cell can be shortened and the power both for an empty vehicle can be secured at the time of starting by 
heating a fuel with the temperature up equipment with which the fuel circulation path was equipped, and 
carrying out the temperature up of the fuel cell eel stack to generation-of-electrical-energy temperature. 
[01 83] By heating the fuel of a fuel circulation path with the heat of the combustion catalyst equipment which 
introduces the fuel for combustion catalysts, and air and generates heat in invention according to claim 3 While 
temperature up capacity is high and can shorten warm-up time, since power from a dc-battery is not used, a dc- 
battery can become small, the weight of the whole car which carried the fuel cell can be stopped, and the 
performance-traverse ability of a car can be raised. 

[0184] In invention according to claim 4, by equipping an air supply system with temperature up equipment, 
heating with the hot air which can make relative humidity with a fuel cell high, and carrying out the temperature 
up of the fuel cell eel stack to generation-of-electrical-energy temperature, temperature up capacity is high and 
can shorten warm-up time. 

[0185] In invention according to claim 5, by heating the fuel of a fuel-supply system, its temperature up 
capacity is high and temperature up equipment can shorten warm-up time while it heats the air of an air supply 
system. 

[0186] While constituting said temperature up equipment from invention according to claim 6 possible [ heat 
transfer ] in a methanol water mixer and heating the air of an air supply system, by heating the fuel of a fuel- 
supply system, temperature up capacity is high and can shorten warm-up time. 

[0187] Since heat of combustion can be used by invention according to claim 7 by heating the air of an air 
supply system with the heat of combustion catalyst equipment, compared with the method heated with an 
electrical heater, it is efficient. 
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[0188] By invention according to claim 8, by having the combustion catalyst heating heater which heats a 
combustion catalyst, power does not need to enlarge a dc-battery in order just to heat a combustion catdyst 
partially to reaction temperature. 

[0189] In invention according to claim 9, the fuel for combustion catalysts is using the fuel supplied to a fuel 
cell eel stack, and does not need to prepare other fuels specially. 

[0190] In invention according to claim 10, temperature up equipment is exoergic components which constitute a 
fuel cell system, since it can perform a temperature up using generation of heat of a dc-battery, Motor Driver, 
etc., it can shorten warm-up time and its energy efficiency of the whole car also improves. 

[Translation done.] 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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